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J>^oo J j;>- \ _>ll5^ J2> i «wjL5^ (ji\ y 


<£> 3*3 *< 3 *"- *3' <jr 

l^> I c£Loly»L >3 clg^Ol iSy m ^ Ci^ I 

^3^*33 ^ ***^ q*>a) c£ O I 3J Ljyi3^^~ 45** • Jj L l^o 1 3 

4)j,l*i ^fblilji V^J Lt Lp- ^olfi- < 3 ^ 3 ^lll> L^l 33 isai 4^C*-I L? 'j*J^ b 4,Lii 

• 1 * i **' | SOiJJ^LmiA oi^i ij 9 

•* T 

'-*^7 >^4-^" Ot'-J (*i jS-\ <=*"> *» ts)Lp" ck**-^ ^4 0 >i^l 

tfLl ft) 4,5^Jo 3 4*3 LLa ti<boy» 3 l I jIa j^ 1 * *r 

c*> 1 JLu^l JL>- Lo tsL j.) jj^ ®<3 1 3 y** I ® 

3 ^>^>c*i\w 0^13^331* LoSjLa^ 4$^ jj5*^A I 3 C^l4.IXiJ^^( 3 ^^. I 

3 jjC& 3 ojlZu> ctL L iAijuj 3 b*»> ®Ij 4 j>caX> 3 «^j 3 yr ^ 3*1 

4^ C-3L ^*£> 1 y>- ^Aa^P 3 * I LbojU 3 A La . C**»l 3 j CjJj*a 

*o>-1 jo 1 13 >- «Ixa 3 oL>D^y*^y .>^y»j 313*0 ixiyr iw*»{bL 

CU^l4!u^l^ ol Joocl U 4$^ t ^5"J 0^33-^ 3l I 3 JvO J^lSo jA 

o^> ©I 3 -^ IgAj^S"" 3 JojJj c^LgiLii ^yjT | ^y^L 45^ 0^33^3 

CiAi*^ 3 I I 3 3I 3 ^ aS^aI^aa^xxj 33 ^ 1 3 ^ y>*3 ^ 

—u**a£*£> 43 ^** (tOL^*-# ( 3 ^l JkAj^ i CLo L^xi 3^4> J^A^^j 


- c*^ 4 i>*L«» yiJU- o(^ 3 lx«> yj 3 i^ 3 y 3 l I 3 L* y^o 45 \£Ljoju yj y 

J.y^yl* c y^3 fH^L43 3 c >6^33 v-^LS"^ 1 eily® 

(^3ilt lyir . ^[>^a J73ly ^j» n tfi <i ^ t) 3 1^Lji y^ A ^3^33 
0L>^ 3*3 ^>J^a I ^yj \$ JyJb 4$4TC**M <3^1 ^331*^^^ I t^l 3J Jo I 

o\y*c^\j (Conan doyle) oliS" j> * ^ >; 

3^5 Vbj- 3^A*i33J £*ZtJ& 3— 4$^ ^5 L- 3^ 3 JocS^^yj 4 JU 3 A 

\j J* 3 U ^» 3 lr Jy>L) (^IgJy ^ 33 ^ 3 ^ (Prof. Challenger) 

i M jn) t jd y*. ^ ***^^j*^ 1 j JLu^j jl Jjlf^ 

Lgj I cAz.2j& 1 yCw (^333^3 4>3^ctL333^^.> <il» c«»*j oL>3 0 I 3^ 


JJb^ 


ytfjjJ 

c ^lClil3 
N<\^N ii-yU 
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i 0^*5^ 1^) \ \ \ ^ \ w)llS^oL>- objol 

• Ci^loiXwf ^uii»*j ^ 1 .*. j a a * ^?*| J LqJj IaPJJ C^ joiXof oI^aaaj 

t^lgiljuA J5 <-ilL?tx> tfl^jl ^ l^lft> ^I*j £3$ *£&j>- ^L> 

j\ t£jLu*o c£Lgj I jL»-«.3 3 *^^ 3 ? J y*£**> ^j^jJ^j ^1 Jlgj l^b b**> I 3 ^. 9-^1 

Ol 3^ c* 2 >cj aJLaa Jo3 3J 3 ^O lj jjlc- ^Jj* 

C)j9 kS *L©J I 0l_$-^ Ol^ tfi> ^9 la-*^ 

*\\ff . xr ^^s^idL aXs^ j 2 > (C- F* Von weizacher) 

* jo ^ 5uU 

- ^ V 

3 ^^3331 ^La» j <Sj (jN> ^o Iaj 1^0 ^jl £j> I 

3^15^ Oy& 1. 4*j L>- 4-ftlil l# J$ & Co IT fSj 

^JUfl ojllxt lil-o5^«>^>- Aa^IiIq ^5"Jutfj^o ^Laj4> (j **33 
^ li (j^-0 *} J -' l ”*T. c ' 3 J iAj Jl> l^J 1J di |^a ( aiA o ifc ^**i) JD • C*^l 

<c.^l ' o^ L/y>Vl> ^ i^j» 

4 

A^cvw3^iL>- f_C^ 6 LU^ C^tablXoljl C^J>JJola L*xI*»*l4o ^CpIp- V^>Ip- 

• CZ**«* I a^sU ts^+iz 3S -’>^ 4 e <^—1 

U?Y XA 


V 

•*—>1_>- C*>I^Ia> . . . k*# (^ *clL fb 4> oil y* Oo Jlp- o>Ll5* j\ <^3t> —\ 

• 1 oOCj jrLSl WfV o&s&lj 



uU-jJO 



(i l^^o* —XLSI —\ *-^ £ ^t> jli 

©wUsi’ j$ 4) ,ab> : f J& J*a9 

O^obL-* c—*1 LI _ \y^5 ^ j*£jj~>- 

ji JwuuA 4j ^£>- obi **>» _\ 'f Juo.JJJrf' _A JiJuiL oji obcjdwJ 

li I \y Aiib-J Obb**> 0^>- —X X C^Lfbo\ \ CU*©1 «Juj 

XX^.9f ^jf^V»Vl> {b~*~ —X \ CU**»b^i*J ^j*o&x1a l-o Ol^Luw» 4k>a^L zLa 

^JAs ’ 0 ^&*J : pj-> J-aS 

^3 frL*—vX>^V^j —^OCU**»l iS oLa 

yfo ^^ m x6*Lyj£ 4jIxLj —J'x °b c£.?-> — ^ o *Lft cx^3j?c*^l 
v«^ijliv** 1 _ Y \ c^_ y ♦ t^l^Mj [jio ^*»Lw*i ojLm* 

ya £»>* L J j*- ^ ^ 3J -Y<5 obL-o* _ YX U*Uj 

jT c5^ 4j tS 

a*\ t^bojls av j** J&+* ^y* 

k> j& jb_ \ o fshj tiLcl j$ — x>b ^LLu^ca ^ 4 Jjj j _ \x 

\ O A bi wb* 


J JfiU) l>^j •• I^MMl J^l5 


— \ \ X 3 ^^**9 I ^ ^ w^ 0 « *^ ^-^ > ~ — \ \ \ ^ 

i ObL — \ X 0 **^->b t£l ~-Gtojfi — \ \ Y I—°->b ^ ^jbf^>- 

\X? •/ c>^ 



JOo JlM _\ V Y^ C^>* loJUi ojj Ij Ij 5jlj l 1C yft | Sjlj L I 

_\f \*Jjl _\ Y'AoL^j _\rX 

<-A*5 I S 0^ jlr 'fY Jt^ad^3 ^Jojljjlc | ^ Y'ob ^wJoLl^jl^^olS^ 

\f\ JUi 

<UA>of j oT : ^;u*& J^a9 

C*a*4o l_j^ Ia> L*tf —\ ^ L5^^ 3 ^o£ J5 U 

cAt _ \ ^ ^ s juS^^yo c ^>3 Cjt^ A 5 ** L I _ 

\ ^*\ 4> cL ^h» ^l^o|j 

C**-> cSJj ^/ai j : J^9 

y*j 0yiS""1 gCjIa;>- I —\ YY ^L**^ 0 

j> olTaS J&'jAjjUJ-\ AY oL> J*l& Cx*"* 6 -\Af 

\ \A — \ ^ ¥ O** j 

OkX I 4) i£ j!a) l J^o9 

_X ° ^^>**'( h _5^ ^ ^ (^-^jJ I U^Sl 

oLvoC^y* jr ^ 3 — X \ O i-jllS^C^iXw JlIIaj $jyX*** Ob - X * ^ ojJo | (jljuj 

V ^ ^ A^ca!u X \ V OLL Ij ^ y»i i<03 jLwJ J _ X \ \ 



Jjl 


aljl £>jl> 

Jjl J-aS < Jw Lu i (OLol l«j^ 4 j .vJL*> Ji /j^oj » 

*£-» trii J-J •‘^cijLL* m C -* M d>*^«;4 l» w^^jUT 

m> I jjtfj** l< 1 du I Jl_ 5 *» i3 3 ® ii»p- jjJL>- t£b>- 

c-»Li ^ 3 —^- }& £-* 03 *, 3 ^ j*uS”Jj-^3 

? C*^l 

0^**> |a!*5>ca Aj OW?" *^3? ^ C«JjlJ lmO^a ^la* ^ 

Ij Ij Ol^?' A5^0o«»lAJui|.3 ^Lil jlSTil ^11 jJo I J aJ&Lj 

ChaL>- aIIm* Aj £.;>-l J jJ5 Olol fl-ftj .Ouljo jJ[:>-£ jJuclq 

J 1 lX*) OjL ^ * Jj Aj 

. 0u-t5" Aat >*^7 olJ lO^a 4*)j| tft^Lil o<Jl!j 
0 l^**l ^3 jClij 0 ^^,^ C^ld> ^ aLwii^ A OL.*" 1 jl^*AjOJwl AjLudl 

^j!aI«u>^> C^iibA)^) 0 jo^^T 0 ^> C4a1>J^^a 

::>jL ■>>=-> Igi I *+* Jj> (jil 1 <3jS Olj^eu OdjJ ^-fel.J 

15 Vj**»l> J&u*j«ci5lodUjf ^o9^U^j01cJ ji «U ,*) letups 

.&mt1o*A*T£j>-J4> cJJI 


Shu-i 




^auufl> juU a^b iSW l«iT oUo ;a 4fU juzj j oU-T 
cSl^JlT Jf j£a 9 JL a^LUoja Jl Jjb&e a3b jLx^f 450b i tX&l* o^j) 

' .c—f©$3;4x9 jflji MJ f^lc 



\j% j*7j~i 4f f j& i$fa>» $£* : ^Ic c«&> ojb j& ol> j*a* j^5 : \ JC5» 

^*1 yiC ; Jf b OL*J ^jo ol> f 3»- < c«*f oU*T i£\*x> 

4 J 3 I ^^5Li! pfcui j& 4T (JS jT ^^JLj Jf fy>^*7 a>> .UaT^ lu> £*qJ 


A-I^oliCU***! O 1 C***! 45^Acj>^^j3jL ^■L'3^*3L*' 03 ^ Ll 

C5*»-J *? j' . ^amOiAJLaJ 3^>l> {j^j^f***-* .^1*93 ^fcijL L tii^W 

f Jp-Oj^S"" 3 I 3 j$3 j*L*» 

? C*^l o^Xa I ^liUwA {£ 3 L- 

LJf ^ 4*1 

1 ^9 I 3 L »3L*> ^La**» Aju» * .*s ^ —9 &S" Ll>3^ 3 i-^‘*'3> 1*9 \ Aj I Jub | 


3 * fliAj ^>1*5"* ^* 35 *} l^LjO JaI£!> 3 cJiL- aJlLa _\ 

Ioa^^j <^Li5^ I • C*a*»! Aa9 ^^* 3! ^9 ti-5>o .333® ^bT^.l 02^3® tf Ju»-u»33^* 

. c-^Uoi <->L>-3 4 -<^>-^T ^y^oliAj t?lil 


r 





'iOj lotLo I b*>jjLj| ^j> I^-Laxj 3 ^31.3Oo 1 aI $^ 

aT c*^l ^*1 fbo I *ajL Cjt^ 1 — ^ 3 ^ 0->^I j^o i$l ^f> a5^ 

b <3^^^ J 3 ** t—>1 t£jloij& t L J3 Jl^>-L«* I uiS^ £rl^*b,> ^o\—J ^ 

iSJy^ J—ol SjUji A^Jci I Uua . A£a Ju I ojU^I Ji ^bti b 

la— j 5 ^b C*a"I JjZ* L I A^dJj b^e A^b .C^»l 0 l cM**b3l ol 

— 43^*-fc jl^il bdXoj £ji I a5" JJjiILa (lHjJ-^1 C£^JOm-« 

l^ui^USI Aj 4j L>O.JJ 3 LbjLo^— sr- (ji'j*** ^yJoMs| 4 a c5“1^a I lib5*4A^ioYI 

jJ U*X«* ^A> ( i^jLu Ji 0^^?“ |^i? IkJ I . ^ vSw**! ^ 

. Lj5l^ ULj^4a b •—o^S»e7ji J*tf>l>ol^<o3 lX* 5^.> bo J«Aa |j 

0_>^*o4> aS*^! b-,,?^ t <Aa.>^^( 3 * Ub4il>-^^ *—J I b a5* ^*C- 

^ 3* 1 *) C^bbA^Y Oj^-s'Aa t OLiflO^ya I OIAa J^bus Ol J3 

<-> | J^bt* cJU-Aa Jo 47 LbLj^ jSjs 0.33*1 3.3-? 

slj ^olb . ^oJJoAj l^^sLSI t—> | AprxIj^A ^ tAiiLo^o C 5 ?^ 

3 5 jU>s> Ifl ■ > I ^y>cbu» O^Jbl u->tzS | Axij| I C«?u Vq**jj b*l «wA I jl 

^^31 b ^Z*^>j^j 3 oJLi 3 ^^Oa* »-bo oIjLoj^?aa btX^&o 

JL (jr^jlJI^ oU^*» ^A*>\ Ja « i jS c ^ 3 

(—> I ^Lil dl> o jl Jti |ij jf?g9 Lg>u<_jj lxs| 1 > I tSjyZi <J l» 

JA <il®J o-^cT aT <AjiL ^q I ^jJ ^*J?l3 (JJA tibijl 

J5 O^^^Aj 0 _^^l aS' b CU-“»I Aid^bcil 

^A4«iU ^^b ol AjULmi A_r jloJU Aa $j\s ^^>"3 ij l *^yi 

jbiLa . C***OAa \j 1^u»^a1a9| 

\ j& * *-?♦ * *j* * ♦ a 5^) b* I cff^jjl bb>"^iLSI ^->1 

Axoj • aS^ J cfJ^i ( 0*^1 l »*^ Q 

bb>c?b> c 3 i^ ^b» ^»aZ***j l^j^aI .c —1 Aixibc^ 

lxa^a jLT )[ * J ♦ ♦ * J ♦ • ♦ t-^j5 iS' Aa I j^A i^>,J Aj dl*i jl I^IajIiS 

31 0 1 03^ 3 Y Y • a> —Sw& > o I ^pv*- 

ci^Jr 3l . C<^ t5 —A 3^UtIft ^ * • J* * ♦ J* ♦ • J* * *-?* * •*» 


jb^ fJJjlA Lull ( y ua j OljUA>cr Ju ^ bx» aSCj b^ - _ ^ 

• C^**1 O^ &A / J > Awl L?^ wil*b «J 4<J ^1 J LlA» U LSI U I A«Jb a5" 


r 




tiL*j _r ^ ♦ • j ♦ ♦ ♦ u-o Aj LJ L*> Ja 1 ©j3 Cj?*') a£> Lir>- 

aj L ^oT (j^r *Col J>«»4 . *> UasUojj 

Jo L> ( Al^lj o4.^r?" • ol^* Aj CA^Li*' ^-la3 J 

JL»» 3j) J ' ^ lA 1 X 0 (Xft 3l ^ A?c*jij ^ja*^ 

. joIai^Ij ^^r3 (j* 1 ^ 

c3 3c^° ap- 31 ij? 3 ^ *—**»^s>u *—■\JL©Ju>3 

|jju 4 ^jL^ C«Adl kj3 (£Lgil^3^ aS^JuiL 

Jo I^7^) |jo l £flj ^ya J ©Ja^S^iIIISAo ^voJldL La (^^°3 ^1 JoJ 

_* aS^CIa** 1 ^fcli^AuMjL OJj 1 * i\£*b Ol ^.C« M* »- .. ft> j 1 
As ^.S>caa a5" ^♦aUc oL3^AJ I JL*OAj | $ ©JoJ^^^ (3^*^ C$1 jlj 
*j fr^La> ij^?* cA^A) . U*^l OlX^ 1 (JaCmJ 

1^^5^a]LmAai> ^-i»jVIA5^yoa ^IpJJ A^^ol^ifejl *sjf Cjjye 

jl^»<b fj^j ^L-. L cs^*f *ol J** 1 !•*« ^ t * i * k *l • i >?'J 4 f 

t£jJ> j c—» j Jo Jj>- l$4j*>_^* It La a J ujrf ^tiiu* t J) Ju» 

• lUw| o5y Oi\*£iy ^yi»C> ^S"* C^iftL j| (3)1 ^Jj-L?Lea j,ima) 3 Al^U iS JuS 

55 £-91,3 *“* 5Jyz L* AliMjo $3^3 ^g>lj-*>" 

3^-*«* oi^Aa . jj^^SCys J^=>- (j^ytL^lAi tiLoJ ksJ i£ 0^3^*^ Lft>AiL>3^j $ 

. j3jL ©jJo ^tjL> 0 I 3 I ctLoj c^jIjola Ljj^*$ 3l ^>4ji*^3 ^.jLi-4 ***1 

Aj ©jL.?^ 1^ AjL>0^,J i*J | ©I y*&> aS^^s*-^-* 4 ^ 3l C$jljula ^o Jl^«L ^1 

. JJciloS 3^ ->1 Jo3>3l Aaa-I^a Jo l j Jo J j* 

lo o5^> ojJj o5J VlaJA A^ |^> Lg^^jlxil {y* 1 <3jp ^t-^c «aT 

^Ia-» cSl#;T ^5" fly£> A^J Jo U \3& i 5y^ VL •■ijilj 

JL* O^tJU* a^aib^^44® et> jVj9 jUai>l 4jb AjUi-a> ^ 4 j§ ^oj 

jj5^IJ> 3yto^JLd J^i?A ^a© 9U c>J ^ J* 5 ^ cr^i 

t5jyi. OoT^ fjV spry* (j>\ jl y<yf r _P ^ j o—\ 

kila) iJjj) J<d 1 ^ tSjy i ojloj I A —> LgJ I 4*fl> OI 

r . oJ.L 


Eros Lon -1 

3l *iUj (^IjtAs^li^a a 5^ *f ^ 5 Jj^ A*^5 (jj,l -Y* 

• Ai I»iXa 1 ljbL> f jl ojj 


f 




IC^LgJ I fl*J < ^J^lj '31^ 

% .. fa * a5^C*w»| I JJ^ (j*l 3 iXfct'L o3_^j 

S^l am A» ^^ot^ifb ifloA Lb jLTj ^aIau^u o£^9^ 8 l) 

< T > ^ 5»-jl U I OjlA j>-^ iS Jo jJ* Jjli Lo £)\y>- 

^ yS* £*+*3 t^lib (j^>LiJ !.9 Jolo^ f Lr La; I s C~u»l ojuo I 

. J0I0J3I ^^ 3 Ai \j 

t JuJb^^o ^JmJC-uO 1.3 l* o^L^# tXoL>- y j-ta*d A S' ^Lg^JU» A> £_:>-i.J 1*1,5 

,C>L«»| A^«Ol 3 t£^l ? jfcfl> Ij l^j I ^ ^ 5 ^^ L I $ cJ^jAy Aj>- 

^jla aS^ (S aT^ 5-^^y 0 *^5* <x * * J 3 I * Aj>- 

£> 3 ->jl AS^Jojta^Oi ^yut-J* C-frL*» C 5 ^-^ ^ 6 * 1*^1 t£jL*u> Lftl Ajjljo Jo^L L^jj | 

c^"‘crii OLajOJoa Aj>- a5*JmxS''^a ^axa i^djAj O y*j 1 ^iS^OL^Lci ^j*a 3 Ol 

djti Ju>^tl *5 £jL>- 1 —j|juo Ojj^jl 

JaS”"j^O £yuUlJ I Cj** 1 ^^rtLil^AAj I 

C a»,»4i ? 05^ V L y3 c^L^^l>*> 0 3J$ LJli a 5"cu^l f 31-^3* *3 f 3 i*^-^^lai y^ i^-ii J 

• *3*ls* ^ Ut*^ tf+*h 
^ y>~ y* (5^^ ' Ui ^ y,3 y 3 f y* Ij3l I 

j|^* j\ ^i *»5 ** 0 Aj^^cj l^w JJk >5 JuiLo^s a5^cu**I ^1 OLi^^a?&o 

oU^ i£l$*j| 3l jU*«j c«$. jjut^n £yL>A* \j*j>* SjjjLt 
OL»a> ^-dl5J^ 5 ^ If 3 JW ' 3 ,,I& 1 Ajuil Aj Jj j 3t^ I 30 I 3 ^j^LlP 

^3ilj ji»tfLp • ^gl ^,>ift tfl«.l I ( I ^ Afa wfe L J Ailwifc 

JuLp>^^_* CU^J>jl oJ^Aj © 5 ^ lj^>" AlSsli^ il yb j\ ^£&z> 4SCjol I 

t^J^>*» ^jMxjS- 5 ^Lt^i^XnA* Joai »5 

c-c^ Ij^o c—I s^Jai ojlaj(3—; {y.->j> i 

OcVa _^ax 5^ I JJ ^1 J lx ^IaAA jIoia* jl I olji ^Ij^jo iS3J jl ul 

ol ji 2 >l Jkju y (S o jl jj Ic-S^Aj Jo I 5 ^° 

AaJii>- aS^C-*a^I jJ(3j i ©lCl**ol> IaI | 

aS^IjIa) I j ft> £5_>:> ol^L^J * ^“**’1 f5^5^ 5 _jIa5^Aa 


Geiger -) 



CLo I JJ <SCTi^r 

fS - Aj UL> f a-o I J$\ { S4&{prj I jl 

JL jj f _^—* s dL jl J_^L ^33 SJ3 | ^yO — P~3 Aj 

yj ^^Lat^loL oLu>L IjJ t 


XAj 


JdjU LjLtfO 4j ^^Ai L^l ^ytAAA j|jOLO b* CL-**' 1 fjV JL fjf .. J. ♦. J... 
JLsI^ .LbfjVJL \?o&* • _>♦ • • j. . 

OelL^ C^*lf jVc^J JjS^ Jko vl*>0wb^j 1^3 Oj L jjL *J jljiijl 

C*$3 OJoo 1 ^ 1 4*»* Ju-»^»Iwg> dL^o oJo La^S L 

jli3 I C*?cJ 3 JjL j^AiU*^(»^M»ljtJ ijL) 4 3 J 3^ I ^oL jl 4> j.:>o CLC-^a*» 
jl^3 Jo IaIs ||jt$i I t£jl^o ^yL**& (jL^*- L.J 

t£ OjltXi 1 iS \ *5^ JuuiL^yO V I 3^^ t ^ol J jl^& *5" t£j^" 4> Li 

• >j\$ *yr3 Lx>j O Uj 

joL JflSs ^y 3 $3** L 3 I {£<£&*-* *5" ts\ 

Oj^ Ll • jfci^A^i ©j|jo 1 C*>J ©jd Iqj I 4j J^xT j| 45" \j ^y jJL 

LU Jo IcO $—* ^1^° C-JL* 4> Juo ^ajq j aJLui^ c^Ljb A.15"».*> jl^> 

1*£JU» jl ^»L>- 4 oL- ^ ^j| JL^ci li JX-ld Jo L Lgj | 4j j^o JndJ>-L 

jl J*<»L>- t«y^**1 ^13 JJ - JdL ojj oi 1^ Jlio I t^L>- 4> 

^91— > Olji® — >J Oj^L?w Ji 0***>l aJL«o \y i^33 jl 3t^ I j^ol 

UiWjl °J3^\ *?« I *5^ iSJfb 4» . Jo lojd y^PxJco oljiA 3 1 ^aa5" Jo Lo 

jlU > jX»0 l(jO^** ^U^ul 0Uj jl ^^CA^eAfi* olpjtUI jkAjlo^yO ^I^a 

. JJO ^—* 

ut L . X xtJgLu jl 4$"Lbd C A i tf Ji IJ (jfJJ (ji^ Jo Jl^~ yold jjA«j 

3j^**^ oltf-^-Ul 4 a**o I efi3 ^ j> jL5"4> oJa | C*«04> ^j-^°j O^^Lj ^^c3L^fr |3 

jj>L&t£-^A>^ . jji5" ^j^°j ^^9 J^Iaj ^U^l oLoj jl 

.J^lj JL**' \-)A&*3* * *3* ♦ ♦3 *jd AA^-Ld Jo^Jtd ^ c5L)jir 


^.^(karl Von weizsacKer] L-L^ jJ* _\ 

Ls /) J 1 Jj Jl^u Q &^*h I (^t^J f y LJ t 

. Ovwl f jV »1 —» jiw l ijUU (jiJiisrJ Ojl j^>- O-Ji ^jlJUa 


Karelia-^ 






—J jl . ( JL \ J' ♦ J * * ♦ 3 ♦ ♦ * 3^T b ^ jL^ ™®4{ 

Q** J j£& ^a5^ As^aju ^yuJS^ Jo L L AaadLka 

. Cxwl OkU«£i J^b JL jl*9 ulkL 

*j uH JL j_^LL*^.> j$ 1 j ijf y ly^ oy^l 
_>L*» ^1 ja jl 5 ^5^ b^^ Ij^ jblS^S^5^ : j^o^L 

cdb - L I . o*«4o (^■ a aLL-1 is a l^j ^y*» a I j^> jjL.3 <—■* I 

tJuuiLLa ©jL* efi llwi L*» J J.;?-aL- ^xjJo ^ 3 * {J* -L 5 (jj-® j ^looe* 

|i^ i w 4 w ) 1 ^3 A*J ^tL>)L O^^A) |*jV ^AmuO JL jl^yt o^jl 1^*,,? 

0\ <—Jj^® ^*ia**J5 t£juaL>- ^£*$3 AJ 5j** C*£«-Sl^i»l C^LdAj OjI^ 

Jo | 5^>- ^A» 

i^U3 L.H.aAJ?^ ( lLu»j— t Lq ^b)4) (^|dJlM> jjAib | Al 4 ^j5^I 

4^c*Ij <Ai (j J^3^J? £***>35 < olXm* ©ajj ! 03^^ tflojf a5^ fi3^* 

»JutfljJ>- Ali-Ijk^jl^© j| ^ya Jr ^ 0 jl j-o L> ^j**j aJlSCL*a aI^©a5^3^a^> 

X353^> Alp- ItA^ ©jLaJ^I Oj^^ 1 A^Ju | . C*a*1 o Jo AJ(j*^-** , l , J^' ^jIa^c®Ao 

jlc£lA»t*0 Au L ol jL>mi L 3 * JujL (j«3 ^J^<o Jo I J3 ^ »3 IoLa C«a**I 

. joIaI^L cS^ y>- t^^Lo (jy&r ^ oLjJ^jr jU| jl obb_^S^ 

35 Ax>-Lu» Ljjlj| IT (S^s*' As>* AT a1iu>a (jil jl 

A5^*l5^£« © jH AlSj Iaj LU t jl Jo C*o«*© Ja*oA>4o ^o l^j^oj L^c-1* l 

.«Xo I c^l^ij t£-S^1 jl Oji^ i<& -b?->4*“? 

Ajb ^lj^^Cl*iOoJuj ©jb| VLji aT iS^yZ | ^ob ©JoJoL L&L)^i 15 ^£j3 I 5y>~3 

<£^\ > jSf\ o^lo^A C**i*5 ^£y fl>rl (j*loj|^p-3 -> 3 * ^^*-9 

li—o L oL^LL^-^I ij+53 1 ^y 3 Ju<L^43 J^L Jo IoJu>j |A>" J \j^*i3 3 ^ -jl *r 
35 (^J^bL>- Aaam^3 Jo loJww J» C»PA) C«m* 1 oJo J^.1^9 I 

• ***-■"*! © Jo Ja^wJ ^LwP tl? Ml 

C^Lbo^ia9$c£j^^I waj OjubC^l iX3533^~ A*3^1 CJ^I jZ>~ 

^iiuL5^L-A> 1 35f>* C^LbC-Jlii ^31^0^ JoLaa €iS*xJ^3^ 

sJ^Ia^ca^ Aj oJuil^—^ aTCUa**! OI *— 1 *&3 0_3*^1 • fc ^ b ^( i 5 A OL*»i 

5*5£ Jkl^i JL t£l^ Jj| aL> >- ^Jl—P- iSicr J5 3 ^ A»j>-1 A 

j*i b ^b 0^-TcuibjL b J>L jl Ji JL Xj* . ♦ 3 - * * 3 - * * 

. CaxJ ©a( j^ -0 j f l - ® aT Jo Li a^LI 


?3^J 


lT-? 


\X3^3 3 >~ ^ ^A 3 (j^i 


►LS" As 


J 


Black Hills-1 
oL>U>l is\ -X 

>-l ^a ^bS' tjj I <— 


Y 





ji 


U . w l? *5 "^1 I i Oii AIma> li ^li 3 jJjp* ^u ^li* a5*£^iS^I 

JUjI l«;lor <>.lw> »a^e <j$"i/>*» iri* 

«9 cu ~4 o^llil 

<ri ci^oj^ u^-^i <y_4 O^h ylfr <5l^ *5"^>1; 

c^fiJWyju o^5^ 
A* ->L> ollSOlg^.J ^£-03 c U^w ) b I . C^l 0 _j* 

<J^ ^>oLi^"1 lAi Li . c * m \ o^j,S^ »jLil \Jl J-*** £>#3 

Jm^wj * c^l wL L^> (J^5^1 j aS^c^I Uilw 

CMMjb^yQ ^y>-ji> f ^>-(il» L pLu 1 ^ OIjLm) 

Oy_JJ y^oli . C*a<*1 Cjb a)LaO SjLw'J U S 

I I ^ oifr^iL I aS"* ^j| * C^if 1 1 a) ^LhuO lipii m* ft ^^3** 1 J 

t£^U— &s*y. «s> t j<a®lj jI^aJ Lo^ cS'lfbojljL**' C«*fbLo o jL J-> 

jI^aJLaS ^C^Lft>ojll^ a5^ |*aJ li^ya * C*ildo £>*1 \ ‘ A £ 

jLuu) <oLa tjLw?'JJ ^fbLi? 


George-Louis Leclerc Comte de Buff on - ) 


A 



aJlS" ^ J* IJ I 

flj^-ljl jI^aJL* ^aIJ;Aj^<**i yt- 3 *** ) 

(>-i^ jl (j^*- f>^ • c **\ ^k Js^Isj tS^U— ^S I^Ia *-V^ J k*^ 

tslfcoll* C)[&>-j$3 L*i^ f-* * £***l f aJ^ o Ub^l ja ^1 

O-ij a 5"*C**»l oJoo I i^_«^3Ai * > jLam*> t^Lol^ jl aJIaO 

Lo ^^ajL t^loLi#** (^^r * *—**"!^1*5*” ^>- iS\y* jl 4-u 'j* L&^^Aaa 

Ju^L>- flj^l 2j £>-jl a 5"^dii>.>jj aJ y jp- 

Cwl.5 J^iaJco Oj^S* ILua^-45»cj |. j^Lc^ly^c^jCo^i-r 
a5^ J j,^ ^lai • <>^*jI^oI As Li^o «^L*j 1 aS^ Ij\jL»> L 

. c~*\ *Jut> 0^1^ 0t-& ®d^ c$3 ^***1? f^kfi. i£$j jl 

jl jrUU a!Tj^L O^J ^AuJ L ^4MO>fej^ I lX> iX^» ^oL*£D 4iJCAXj 

^j!) eil^i*| As Oil_A£>C0 L?l_A6j|t\> li C^^Lo-**' (j-*.l 

Aa^^Lsaa A*A3 ^jJjL Ald^^i CjJ ^JAj jl C^*J^ f ^Loj aS'c***! 

Ju^L>- Olalafl jl ^uu ,>->!,> JL*£>-1 Ojj^ £>*.1 J3 . Ou i.o ^ju^>*> ^ 

t JlIwL oJuj OUj-T^- ^_o c^l^S Ji A£a*& ^s {oLas Ol jl 

** iS^y fyr *fiL- J»\c*»xj ol*laS aS^JU--^ 

. iX^fLojJj 3 j*a£>ca iXA*iJ^>- ^3-5 As AaI^1a> |»ftjl 1 ^S*a OIjLum* 

Ol^L-* J , Zj$* ( £ijC? r jjlS"J>t»^ *5^0-1 (j»^J»(>.l 

•X> 2 >jy>-Jrs j £ C*$3- ^ajus ^La>u« ctL OLa Aa^IsIa 

. oLij i3>- JjP*a 

$vUUtib 0fcV& A^lj <yU)> OjUj wUIaw cmmI ^Cm b f 
Cija-*. tJ La- iXii^l^i- A« *CiLi»- Cjjiji 

AU^al^ jjJ 1 <0 Jjo jl JJ— jl- o£a j^Ijo \ Y‘\?’ Jl —Ji ^3 I 0—1 til»iji 
ottf" J3 (S 3 *^ I ji -> 3 < 1 ~“* ul-5(^—l» J J a~><j> 

J-\ * JU)| . C«A«*t Aid J^jl^3 Jisi)^ ^IaIj t SJjA «t5» l«—=r »l^->-S yi» Ui » 

t5 oiLu ( j ; i^- w Xl *S *j> cSj, ^1 i^-^Loja^i Os»ji c^U> o , '^y 

jljLodi* l^yo «dLil> ^l^-As JuXiJ^>* ^la«» jl lj 

*)~A oi^lf (jl* 3 ^ u?°~ Ojj-.4jOJi.J_ji- Jji*3 fl^l t>_l J’^^p 

m c^t ljLgj | ^ 


Prof. Henry Norris Russel — 1 
Pierre Simon de Laplace -Y 



jJ Ijt^J^lj $ 

I ij ^ £>" OljLx* tuajHajua Ou Ztjp* OLo |j 



jilc ojU* iibb *XJ*j$>> f&LaS _ f JC£> 


31 aS^ aS^j ^iAtX-o jl^Ai l ttli Ot-Ju J3 ^ya| Oi^ 4 C***l 

.C*i^l L^li ^ OIjIaah Cl^l^ldwi jj*JO 0 I jl 

OJ>*? ^Lu J\ c*P0 c*-l ^jCa* jUjtiil £>l ; aS3Lc>- 

^j£HoV£ ^Cl i &jj*0 J$ laYt* Jt- JS tfJUb 4i3 jt* 

, »Xjif J^b l$P>U j 

- c~-l (Immanuel Kant) c^lfJf^Lbl iSjj% ^1 J->1_\ 

1 ° 



■■■■1^ ^)L j Ai> V ^ ^rtfUU 

£jjj*& ^3 Jl 3 (jbj jl iX*^Jj-> a 5^ O ^il Aa^LsIa 

.c—l *iiU 3>>-j '(Supernova) (Nova) 



O J*ij> 4f ^|1 |m^ jl> X) til) Cjfa J&Ajf — |“ JC4 

iiMto 

O^A) J £.jLurfL f .^LaJ^,»^Lo jO^i V aS^L^CJ I j| 

ivoj-*^co loJ < ^^^1 j$ <jo ^ Ij ^gM*^*** aa^IoI« jj lr 

*0 C^U }y>- J3* Ai ojl^o* JfS&rl jUI jl a5^jjS" 




C^lo^lZ** AaJ ^| J3—i aS^ Corf I 1 jl OjLfi- I j* ^ l^^> oJjJj _\ 

^IjjijLLo liL (I^OJ^Oi) j>\ ji <^J=5c jUtijl 

• 33_P ,y OjJJj (i.Jj» ^.y» SJy>J}) 

ss 





*3^3**. •***->>*■ is*?'" 3 J? - *; cSUi^ 

6*-' ^ 15 "A-#J 3 ^ I S 3 3^ {Jf ^5 * CU^l o JlOJJ uJlo 0 i\& 1 

3 C^Lad^J ^.««>.*<* 3 ?! 3 J \j$y>~ Ojl y>~ ^*he Sj\£ £^5" 

* JlO 3^ j*5** 1 3AA3 i ^^*1 l^o JJuT 

^1*3 CsS*js* 3 ^ lM*** 3*^ ^ CU^»I 

^ U*3 I t yl-» s J& J>- i) l£jlj Otij *r b oJitXi l . 

CuT-^ 4‘^S ^*33 ^1** Jo .^ ^^oJJbliLo 

dliAj JjS^£^>- \j 0I33 L aS^^ICi* fUcil e^^L* 

■ (Y'J&O ^3^3* Jt^ (J2*U 

OLuti I J tiUj L£-a \ J—B jl «*-$33** lit ^*i ^>jJ 

. c*ArfI JuoIp 4h-u* i_33U3 I^uIj -3,3 ^c*“»l j3lXi^t^U> 03^1^0)3 

Sjy*js - 0 \j 3 * ->3^» 31 J-I4JU9U3 t ol cue3** « jl 3 ^ ^T f^rT 

jl ( ■ i 3^' t _5 A ©t*0 1^“* 1$3-J jl 4^J Lc?- yia 33^-^-^ jl3^ jlj*X^ 

0^*33 • <-^ I CU**0 4j 0l33^ CUC- 3^3 l^i I vj^is 3 0^3-i^ f3^" t — ^ ( j3»J^L^- 
0^33^ 33^-a 3 I ^IaJl^Ib 03^ « ^3^(3* L***^ 3 I a* 3k JuU Ol3-)lj 

L pj|jilooL Ol 33 ^ cue j^l£& Oo^U cu*U s\ j> IjJ 3^^ ^ 

filftAA 0I3I 3 Jw-iL^a 0*^3! t5*J^r Ol3J>4 a 5"* Ujci I 3I 3 4 JkjU 

i3*^f fL«j3 jlfCuf 0I33 L i^3Lo331j4j ju.L c-e^ jI ^ 

i 0^33 ^ ^ j«JlX) ^ 1 -oJ l5^4j ^** nO J S3 

^atjs Cf*^y <SjyZ ^33^ 3^ l33l?0^ Ol33^ 3^^ 

^3 O33*® O*^ 1 I ^jXo (3^^ 3^ Ju^3 35*" *^i'“i Oli3^ Ut^ 6^ 

CU>*»1 IjJ t Chma) JiaU- jLjlJu O^ jJu La 3^^ 0^33^ 0^>" - 

^ISC^Ua oiLo 3I ^iLb 4 a)U>~ *\Zf\j 4 JLmI I3T £^0 3I 3^3^ C^3 3^ JyoA 

C^lAib- I J^>- (J'Ujoa I 13!^! 4^>-li3l ^3 CuZj 3^>- 

(3^13^ . ■>!,> oLij 3^^ J3 ^xa ^^jLajI U 0^(3^ ^3 

Ji^3 ** 3 ^ 3 1oICj ^jLq3^ 13^3^333! Jjt • ^ 

.6*331^3* ( j\j3* cS^S>- A> \j£) | ^AilCa <3^ j^oSva 

— • ^3^(3* (3* ^33^ CuS^ jp’ l5" jJj^I 3 33lli^ —\ 

^>133^ 3 3L Ju> 0^33-i cue 3^ Ijo >f 

^<uJ^^m«(5Lmi1 1?U La^>“ 3 ^3^Olibl3>- J^i>- 3 L«m) cri l^sl C iX**jI> jLuu) 

• ^^3^(3^ 3^*^ f^-^4 (J^ , ^3^‘-^3 >u ' ^3i^ CU^wft3i 



s%y 

^ oljltXAj^.9 o*Xo | (Sj\^ Oj^Aj 0^0 

C^^jAi A^jljL^- . Ij^w^ iA^LiA^y Ui^-9 

<£jj> oli CS^^O *y* • <-rt**V *1^ (>J 

0 j3 til* jl (j^Ji ^ J*!C*mJ l^tAa Aa^ OkO ^**«* AS** 

^ ^iXaA a **?^5 aS"* t 0 ul5^\jlo ^Iaa 

, o j±**> ^aai J^olS^j_ji»A> iJli ol 

jji»iLi^L« aS"*cu>- l>*» ^3^^* ^iIaj ^bs**> bnj&^ ^V 

< jiojl^ti-ipsj ^ ijq&za aaxj>- bbLo jJluo ^o ^yui»3 a> b 

♦ JJ$Aj( 3^^ J^be? 4jf*^i-*0 jl b^_^* <£jj%> Ji^C- Oi^ * 

b3l sjjjz ^ji?L^la> a U Zij^ 0 ^ ^b 

j»b ..4>y oVisCti 4$^oj^ j^u>- 4j?t*u t c-id^s 

a$* c**>\ jJaI Jlsliol -^b *y?3 aLw» ^Wb ^*yt i5jLa«j 

|»a 5>M9 t£ jl^ AaJl>- jJu>- V>°Q A*bl jb^ s> I A^* tX-M»^^oj ^JaJAj 

^^9 ^iq^i Aa^IsIa Obb**» iXp-^a LfbAab- (^»l^ ^Jula A-lmJJL 

(S ^jolo jIamO ^Ijuu S Ca-» 1 \ jUaliljkjL IIxua^ ApcS I A^li i Jo 

^ bcJ1 jliXo ^Ja«* $ oJlaI 53~t3 Ai ^^LJul ^'~>i ^ 2* ^ (J>tjbAaJl>* 

Jm^mJ C^Ub AaL_j>- a5^£j* t ^ j3A> bl .duiU o3 ^5*"jLi-i»l {^**3 Aj 

^jb Aj Ok,> L> oJ^Ij (Ou^AS^ jJurfl* (^J>ltJuo ^)Lo^A> oJoui 

. ^S \ J** Jllu »*a <£ $ ^ f^T?" Oj^tf A> AjLui I (^IaaJl^ 

A tf^ U ->^ ^ttJ^l J^wA ulj> cili^i ^ Ji 2$ j\S j6> 

(^31^<0*^1 (J>"j ojL<w) aS^I^IaiI?’ C* J ^Lo 


tjT'^liV Aj^Xai ^>a> a5" oJum> Ajl 9^^^.ialc- C^Lci^ jl tf i^t>a Aa^ 9^3 » ^lj \ 

• i^>"3 .frLi? 3 Aa ^Lu x i JaCmJ 

C^Iap^a^ca j*U ^(_5? ^ cw ' <2^*^ JuJuuili^oJ -3^*0* U ,,, 3^ , ^ ^*a£*J5 

^ *Aj C^IaL?-^a ji lj Lgi | aSCL * Ouj l^jLxw jl 

. jjbj 1 jLo obL- aa^IoIa c^t aXmo \ £ L^j 1 

^) I Au^ ^A^tutf L l«)1jLai' aS^ vT j ***1 ^pJLs*** jltXft 

* ‘^ts* 

James ClerK - Maxwell —T 



©3^ 33 (j*ipc©A3 i ^ 0\j3± <£^^ C5*i^o 4 

ovWnJ ol>4i \ vJL^ *r ^jLJLlaA APtxIj * C^>l^^i AjJUswAj L^j I 

— >- t^jlj^Lb £^333 IaAjJL>- Ai^^1 aT 33i3^y& f^JL la ^^c>- 

3|jou OJ_^4 jJlu 133 l^^t© Obb^J^b 4j *$01 C^b-A* ^3 C—b 

. JO<_£^a\*:>- t^^liXo^4j b©^yc*?3Aj 4.5^ Juj T<y-» C U' 

jjL^< ^^. wi) l$l^j ^y»V aS*C^3^S 4 p 1 *> - < Auvl^u 

© cX© I 33 jl I^Pc© f ^>- ©Ipmj (—->^ OJ^aj Aj Jo Ij o(_/»^ 9 t£ 
jlptJ i _>l Aj ^^Jt> j ©3^—J ( j£pcj b^* 4 jlou 33 A_5buiL 

obi VL JlS^I .Ji • o^AiIma i^JUA dL A> l# I 

i£j\^ © 33 J JujL 33^9 aS**^L© b J$*a> • 33^^ A^^Ap- £yj&- Jo I 3 J ^yts JlO 
jS"| ^jJSi {£$3^*^ oJkC Ojj^J A> < cO 3 J © JuS^ | Ju ©3 j^>- JJi A> 4S"b 

■ C*M>1 J^wA jLuu) tXiL ©03 I 33 ^ jl 

tXXfel^PCJ aT jb^>"Aj t^J_^i» ^y**»bl JbC^I ^3 

©3^j Aj ^S^p- Obbuf 4o 


1 J33 cS^s>- Jlftli I cS^y>- ^&3 Ju5I*Aj 

JfS 3 Cj|jLa* Cj\Sj —^ Aj ^yfc^Pti C>b}U>| (S3Jj\ APej | . 0—1 

^*1 03^^Ax©» be© O-J^g—A> 3 oJl£i J^Lp- 3^>- 3^3^© 33 *^Aj %$*<£>Jj}>- 

• J^Ll^ ^)l^y Aj 3 J^" — j3 oijb i) jXma 33^*«^a5"*0— 1 

i Ou'l Ju3j^> ^jP" \ 3V * * bdoljb ^^oJ|tA^^> J^Lo ^latAj 
^ 3 -S 5 ^ ^UaSIp- ^ 3 ^ ^( 3 * <j&>* 3 i* AlSj ^1 J^S 

jjup^y«©*i Aa^LuA ^ 15** 33 L u «^ 31 iA©CwJ 1 3 * Jj J — | Jp- ^>^5^ 3 ^ 3 ! y 

. Jo^aj c^w.*diC^lot«J ItS^b" <J*>. 

a<3 i$j^y 

C>3®3f AJ 3 I Ai^L^ Aj pb ATJu3 4 ——^ l/M^V i$j£j JlaIS^Om*^^ 

JoJ^j jJuaa (3^0 J*^^j33 C^j JtJ ^3^T3 Aj O I Jj-cL ^ AS^t^lAj^Ljj 
■ ^ JA>y*> Jo^aj^j ^j 3©L>- J^bi ji AJLpcj iSiMSjy* 3 < 33 ^3L 

0— J j^ b —^ • * tr*^" i oIlJlCI ji (Sir James H. Jeans) >*?• 
Fore.st R .)(5 jsJj« .jci«jj» 3 ( Thomas C- Chamberlin ) 

. ^ ol^ ^TlCi ji (Moulton) 

jj^a jj>jl> L otjt^ jJy iSjj^s 

4li C^Jo Jc>- tS'Lft)^AiJ 333 ^ <3^3^> aJ 31 Aj^SaJ lj4^A© < ©J— ^3 13 



i£L>-4j 3 Jo c£^Lo ^^LaT 4j^iai IgS 1 aS' 

^ U^U4j t£fojbu>4Tod.g W*> ofjt*w a5"c*»»I oj J* 

4jiU- iSJjt * j—H *c Jf kUi;j> jfa9 ^>1^ 

i*^ oU^il Ju .1 al^jf sX^js> (d*~ js ^Jyt ^--o ^-r 3 

djll>*» 3.5 ^ aS^ C***l I ^oJUwa J^a 3 3 Jj>- 

Lo 4x>^Liaa j ^ / ‘•'•■ * ^1 ^jLo * lg_> I <sjlS 

• Jm* 0 ^yo ^iajAj C*jua^-4j 033^^*31 C^IoLL** 

jjj<0 j5"c3j^ C«d^ ^iXo ^^L**^(^| y Jus3 

ojLt JuJ Lj^j ^ a lj(2^*3 I Jw»3 JJj>- . C—>1 J^jdl 3t 

3 oLo d)^Iwa I C-5>tJ CU**>1 uj| O^LlZo ^*»L 3 Vla3l 

1 ^) J C«^l ^x*uAi oLo^j I j Ju**tJ^?" 

CtA 0 I C?i4jiti>- .JjaJ yj^l xiib^JX iXa^ cJl£ . ^JuiL^jA 

Jl *&1 La jiw t£.?l*-«' C^?" l^Lb^j^Po 3^ CU>l_^iSCi ^*fr 

Lsjci l jl^y Ct^ 1 ! o<Xm* ®ilx . iXa^ 


^ ^ o>^ 0-*r j* U ^0 UtMUl 4 j 4 > ^jO 0^ 


is 


** tT 5 ^ • **J^L£* <^3^4 (b) 

1 ^5>cZo • ^ ( a ) JjLlaiJ^L cr*?-^ J**-£ *5^ 

Ub 3 Ol 0(3>" 3^ C^^Lo-*** f j—^>* ^^“'( w 5 <0 4 j^L>- 3.5 

(^^1JX j^iui Ojj»«oX) JujL> 4am>1x JiC**) ^maj CmLI^ 4?o L>-^ XX 

^o Lo c£33 I {jt^*lSP ^-5 c£L*>3(J^°3 . Jj I 3.5 

Ji ^iifi -q JX Jo X ^yo j jj ^cLa» a5^ JuaS''<J 1 ofr 1 

? j7. ^**>3 * Joi |joo 4^ilZ>- . Oil syr 3 *.1 J> l AA 

. jZS"^a <J^L>- t£^dlpto Jk^j 

ji 4j>ci I Juj Ia * Ju^Lo l/ 7 ^r*^° tff^L*i«» ^ 

OJ_^~£> <*s —^ ^ a ‘ P "^ A °Lo 3 dx^3 

, jjb|^>IL «^jo *£Jjfj ^jy 3 ->l 3 C*iol^ Otf>l^>- 

Jf 1 a *j\l* <S3J** 3 J ^La- J$ J^U- £ 3 —A t ^^ ^ 4Ju>li £| 

JtA^to 77 y* o - ^t^loiL© 3 ^ S jj^I *>• Ij^o ^L.3 ? Lfljjl 


r Owufl UaA®L(Zo *3Ua-3^ aA^Ib ^3 ^oL ^o| (^1 \JLo-Z>- 1 _ 



I 41 ? - 0\j\ ij £^ JO I^J^O JJO^ A 

ISlirl oL a^uLl^- * L^^iLsI <x* ^ jj?- ** £?-b bl • c^ \r- s * m 

^«aL& U*^ ^ | < Jo IaJ £>aAJ 

ij&3 t &*3 Jj^r i£->3*> ^ i jo^ c-S^^ oL ol^*ftXwfcA^ 1 Jl> 

L ^Jal t Oj^wj £*la^ <J*^*la C?^U-M» f 

• C**il 0tXO_>^ l Jj>- 01 aI^jILo SiLftjl ^£j>o 3 oJuo I iXjJ^J j *> ■ ^a*» 4j 

• ^ ol jLx> lixo 4^oi^i t£i|{^JJt_^a | i| 







L ^ v ■vTy'< 1 ^1 


^tss-l 

%#&r 


C*-l 4aj^a» J**i> jtiCA iS^*ji> ji J*J t5jj*i yi — f JCi 

o<X^# o^L« SOtfOtf 

C>3i«^« < sjla j^-Cu-j Jo_^J ij^x> c£.jL- f^>- i£iL oU*i-L> K> *i £&- 

C^l^iSotfiJ^-lj l£.jL- f_^- UC^S^L £\ . o-l j*+>- £JjXa oLJUxo 

<c—i>^*« fyr J I c*i ^ LS *J*. £y Oj^ , a >;ts * 

<&Jj> 4*la» Cjt^rS <jr?"5 cs^*-^- j> ^y tal? I 

tsbol^jl £>y? ^ !•><_£» (jS^J (\ rj£-) 3J3 I 

• 3jbo.$lu A^CJ I L ol £*>3 < ®J^I 3^p^4o f^\j> Jj IS 

<SiXs>-*o^\j? ^b C^l^jXl^Z* jl (J l>a 

oUUjO I (j0^ai>CA OJ3^ C*x**o Ju^ j5"*^ 03^ *5 ^Cvu»| 

45 I 0 UJI dif—B £x*?r ^®^b 0 U 0 . c~»>\ JLm*> ^>1 y> 








J\ ^2 *—*-« O 0 /5 Jjb 4—J Ij J^°l 

0^3 (jJ^y*** « J-*U- c/ 4 ^ cr^ Ji 

JjjilijjXli c£jl^t£l4*^J tjj*^>JuAfy>-«^j^i»4j ^3^2** 4lC!iLo ^a-«» yly 

.Ow I ^*»jl I olulad CjJy&lA |tXw J^lii t£ jl^4Ju£o £jA . y* 

^4*uic*5 ^aS*" ^^5"* Oly y° nxi oLi^ ^ Li^* li»*» 

oil »Juu J^L>* p «t?P £ tjjuj ^ y>- jl t &^y IjLwu* 4jjJ|^ ©jll** $5 

. C**»l e*\* J iJt>Jf>- Jj* 4.3 - cSy>- 



^^J"i ^Oj^ Aj—> J1 4xAv 

<( 3 iAa 4 >jlsb 1 Ua) 1^4 Jf Jf oIjLm t ^jSs^br 


t>—it ->•* ^4 t J (y 1^— 1 »« > 3 ij®^**-* (*^>- J Lol^l *L> I 0>^lj 
(JJ I^L < >^. , JU fyr a5"Um|jI • fil 4*9jlaj^i JiwL oJui Jl»?ua 

jl flSCi* IJJ jurfU O ^3 OlullJ^> C^LaPX^vO L c^l^^L**** c^^9 JLo^.^"! 4 j 

JujL oJw I ^j| „>j 4j O I ^a*uj 

ej[l~> 3 $ 0<jJj jl q^ 4^1i otXij |iX>* Ol jl - U^-* (^3 

4j ^»»JAj 0 *Aajl^~ Ji C*aju 5^ . C«^l AfcTjL 4 j 

ltX>" yO,jj ^*^£>-j 5^ fy>- -J5 Ju^L*- £T^-o 4 —5 ^ j>jta oU>- 

\ N A 

* ^(JT* 

. 0^5^Ju^> JA5 Cj Lu>~ ^>-^3 I U_^7 

<5^ yt ->:> J->L^ f*Lk> 

1*aJ c^ I ^5* j I * **) ^y>I ^ 


c£.?lw> fyr ojll~> ^ ^1-N 
JLoI>*l 0^>- Jtiy Cju,*^ 1^3 I 

,JmiL 4!Lui^Aij ^^5^4) Cwm»1 



jXT Jj) U of J*X> & Oj I ^yO 0 »OAj A£**Ii^j| dlw^> 

AL-slyj*^*1* <S3 f>r Afili JL^I o\y^^^O\j\ - c*J 
^cwii oftI^__ j 3 jbiL o^^>- Ij J^U>- 3 ^ 3 I ix^L 

l£^L®w«> iJ*l ^ ^ 3** 0 ^ 3 Oljl ojLu«#^ 

. ^jL- jjalo 1^ 

oisvr fij» iS ^4 ui^ ^ 

£T A> A 43 Oft oiftAj 4$* lS^3^*- A o«Aft C^L*xI>*r| A> «Aj Li) lji^>- 

*£ 1 03*-^ a -^3 S^lX-*** a 5^0^1 AxS( Jo 1 o<Xu> <ob Aa^LlLq 3l 

•ota A*|aI ol_> Aj oLlpr, JtiL AJuM.3 ^J^>-^y> ^3 1 3l <s\o ^i»L>- 

\ - J 

(O-J^xft 0.w^> 31 ->Jo ©->LIa«» aS"^ yol ^Jjb I i>Jo J a5"oL^>- 

aT I jJLi Lo Aaiij ^jJ I . OvMf| Ax^>- L*» I Je>- 0 I 31 c£j>l^ AliiJ 

jJu>- A> ^Luj li tJa |^*j^ Iol^Ld Oj^-sAi 3 33 ^^ a£ jl 

Kj3^ • *jd»l.3 ©jJj <3*^** S^Lca* Aj dl jSt >3 0fc ^i ^^*MtSO JO iSjlft J 


Cj&J 32^ J3$ A—> 0>ljl—*>*» 3 ^ C>^> A_^Jol jl _\ 

OL* aTO d4 j>cJu C)\3>3 fU>cj|jda«> dliji o^^iftAi 3 0 **l 

C^**l ^g4*«.fr«** Ao^liiiO Iwaa aJ ^1 

Ji jjPOjLl^l 33*& J.) ^ ^aLjC ^* ^o A$" (Jl«jL> oJbut I ^*yU>* 

^Ll**» Aj d]l53a^l 0‘jd>1»X?'- 3 I $3^-3 Aj Jud»Jj^>* 

^«l^*P>^uo jjT^O Owufl^^ojo A-o^JiLo 3U| . od»lj | 

ojL#» AiL>- j^) jj I O^tJ Ju*lJ^>jl ojui IJkJ>- o^Ia aTjoLj Axd 

• 0-**»l ©^ilsl Judi^^> l^tXPc-o °<-^° ^ Aj ^»Jco 

( Harold Jeffreys ) jlj** 

J^Lft 3$ 3^ di,*^e*A aS^oJia^^ Asy^jij ^1 

^UjAj . 1 Ji ijfs^3j\* C>3^\ A^^Ift^ 0^9 

lXjL ejd ^9 «Xo 3 tSjjfiiJS A^ci I j\ 

^_rlxLa9J oJ^awI^j 1 3 tJuiJ^> ^u»*iL o^Lo*»3 JoL Aa9 ^^£333*0 

Oj^>Aj «-Xj l> <jd>4 Jj jJ^jbb Aj^Jo * Juj4 O I j^>- o I jt 

.,> ^ 01^34 £3jp3> tS3yS aJ^I 




u 



L.■«M> | l igjCO (j-OJ I £_aaa j| ( {£<X+X*iJ o^La oLuLaS c>-' 

JO IaXuO l^lj < JolAld j\ ^j5 ^fcLlIiV t^L^ad 003^* jjr^^ juO^ 3 JoloJoLe 33^ 

d>Jkii ^• JujIa ^&la d)l j3'“' C^jL^Ol ^ £jjy& Aj l£JuJua OJw 

. Jo 1 oJ l& 1 U O J2*0 Aa < ^S' 1 Aj?c-Jo J5 3 o jJj LgJ 1^*5^! £~3^° 

^gi jl^A a 5^ ^i| 5 ^U>ca aL>- £^>J oL^Lrtl^-l j\ 

Oj^3 dA*£> Ai I 0tA^1jO>~ .Jo IaX^u^ |jO>"_j^^j5o j\ £>^(jUA 

.55 m j^’ ^yttljo?- £)tX*A £JU^A (Siibojjf 3$ V^*jla 4x3^5^f bu I 

c^Lgj IS^Jl^ aS' L>- Ji Jo IoJui jr. wQ A?" ^1 q ^ ^ cs^ 0 dH.^ 

t(J>Joo dM*^ 3 a13^^*^*#*35 tit***^ 

• Jo Iota Ju^&j ta oljta**» *i ta» 3 


0^3 



CmI Owft«M» j)Uam« 4i^K> oljlotf 

(S33 ^I &3^3i 53$>-j.> » (Sjj5S A> I 

Aj^laol(Jf^^ aS^^L^I iUuil ^jj IL j*0^^*3^ Ouw»l OljLuw* Aa^ua ^Ju^wJ 

3f ^4*4 O^Iami C^*J ; ju* |^Jbj^> 4 >|^a 

? U*f^.pO ^^^)Uam>4 ^^a«m 4) ^ 4> 4) OwVwf^U^ Jaa I i 

J^u» ^ia-oj|jA Jj ^l^oL {£$3jz>■ jj Cy^v ®J^“* ta>“ *^Lo 

AliOj^3 j**iU«*A ^i-^aJ I^>1 .|*> ) iX*S*" \z£ J&- (Jj 

Jliol cu5"^>- ^a> jj> ©3 ( j—* 3 J t£3^j I jupcj ixiL 

! j-i L • Cam* I oJoj I Jo>- TjUA | *S Ju5^ 3^^ 

^iJu-**A ^Ai I Jo <£5J$>- ^ C^I^1a>*> Aa^Uaa \^Ja i 

. jJjL aIs (3^*^® IjJkC-ld ^I**o U l^i I jl Ja 

oljljoo d^'jdij^ J jd^**A y*Lzr- (3 | L CaaJ l^^loA aS' L^o |_y»>LU 

o^Lo sJ^J aS"C<»«>| d^* ^ ^ (J^ IJ 0^1 ji^ui A*l^l C^^oa) 

^jt*i?3Aj 3(3^3b i-iliS Oj^o A) i j IJjl Obji ^ 

obi 3 JL**s~l . c-^'oyj^jiriu j* j 5 obLtf cS _>**»“ ->-i 

\ 

J 3 $ A_^ OljL^AA^lala J^lsdr 4 J 3 I 3 I 33 I c^jl^eilol ^aJo>- aS'$j\$ 

AjlZ* 3 AiSiz* &^La j\ ^^42>t> aS"JU>*>I JujL ^3^*3^ Jol*I»33^*- 

»jJa»1 Jj>- Ju^J31 I Jlo \js ^aZo ojLdrf Ji*3 3y^~ 1 CC’o a5^ 




lgjU^4 j)1 JU)U JU b OI j%> jlti j£& £>f : f JCm 

• *XX&+*J ->l 

J J3$ A_> CO-l jJiSCi lo^fli JA_i 4$3b Al£i& 

^ . Jl£>L © Jj La 


aT Jo lo^^ <£jy5 JX 3 ^^**0- —\ 

©X^>- » fliA> ^Co-35*olji (J^** Ai aSGl» Aliloo c£.jl^cJL>- * (_ 5 *^ O^T 

Ai 3 AIxojuj ^£jjXj Aj |jjo tiL>-^S^Otj^ \ • C~«4 0 X 3 J ^3^"3-° * 01->La-m* 

La J OIjLxaj O ^ 4^i> ^3 0^ 3> t3-LL . Jo IoJla I JS \^yxiA Ol^l^ O J 
^jl>- ^JoSAj . %\juujJ OUI Aj aLum« 3 Ai O j^> OLwlXi^Aja j Jlaj tjf SJja 

3l Cjj\ j>- ^?1 Cox? Jo IaI^Ix ^^-3jLp| Ji <1x^7 ^ 

• «Xi 10 J^ 1 JX ^ ^ lw»4 « OJ^"^ Ai 3 ®X**jIpo < ii (jLu4> L f^Uu 



oljLou> ^ 3 *! aJ*C-** M> I £**> 1 .? 

.c —1 O^i ^J* *x£jji~J 3 * Aj 

cS^ 1 * 315 ^ I < °^ 3 t jCs. 6 |i Idu>l JlA ^ n 

.C— I 0^3 t^jl^o Lbjl^j OljLw jj?-a 1^*3 .jl^to ljl$i I 

OlSjl ^iLo LgJ I a5*oJuj £*£li Ol jL^ol Jlxs o ^»^ ^Jj U 

. ju^^y \j UjiT 

^J^liAj ^ry*** ^-aL 5 ** ^ ^jbj\ LbjIa 1jJuaa_^3I Aaj L*-a_>.i t^loJuilj 
O^ C~~>J5 J^U" j&-j\ A S' L^l Apcuaj Ju5^c5^^C)JL 3 OI 

£j* 1^3 ol • 0^(5' ^JO J^>1^ Iftjl^jAutA ^Ld^i^tib twjl^Luu* aS"^^ 3 *JJb)^> 

J^loili^a fbcil J^J_y>* *-j|jJ?| C^jl^L^Usi O^® 3l a5"^*5"^>- 
t jll^u^l I . juijL o^[ au,j ob^L l7j^ld jl *1 

<£ O^Ua O ol j^3 a5" I J i£ ^twA ^■l-u* J^A J^CA Ij oljljwtf 

. Juj l^j 1 t ©^*1^ jl Jta^Lo t Jo 3 ^ 

31 ^ ojJi> •li^TobL- jljua oJlO -X aTaJ^I jsCw^jl^yU! 

Lgj I 31 . JutfL Al &J ^a) 31 UoJjJ ^I*u»L Jj^Juj #jj li A* ^I*aj 

»Juj c^(j j\ju* C^l^ad Ai «JaL«^dL 3 oL&l lS$J ^L*j L> 

o<Ai iA> 3l 3 AU>^1 oA) Ia ^dL Jaj j^U- aJ^IJOp ^3^^^^ ^aI^LT I . JuiL 

- ->y • ^t5», ^1^ *e ^'y<y> j*s 

L xXJ*Jy>- v->^y3la>o i-jllgA u^ 3 J cSlg^-J.* I J ^r3 I 

Jy» ji c^-i ^yi c^vl A^-^io aS^ { k ^ m > ^i^y a*£ 1 UJj^ Ai 0 iAa£*i 31 

'. Jo a oly^^® j l« a>q 

aaL^ < ojjj o j£*u ^y I ^tx«* aS^^w^ j|^j| 

Ai J C***» I y(3^'-?'^ *AJ I O^S»J_^>- Ji Ijlo aLud J 5 ^$1 3 O I a5" 

$3** 3 * jWj*ij\r 

£*£*> ( 03^ JA Al*l|) OU-Tj^J C-oi ^ — \ 

. cUa**I C^I<ftLlo ^3 I 

a y^ a^ y ^jfl^idLj ( Counter glow sjuj.jl.-y 

U Ai c^l y ( 3^3-? 5t®l^^ Ij cy-^^v A*^b ^1 ^51 3 oUi aS^ 

ly 3l ^yiM^eiJ^ (Judl^oJJo cJ Lp- Ai ^^5J a5^oLo Jwj La JuA^^a 0^3 

* ^jl^l^- J*Lw iLu 


n 



Jj_i kS 0Li5 blUla l> 

j\ 1 Jsxa <sj\f y> ) <^rj^ £-iU"? *^bi *3^' ‘ UPy**» 

>1 4ldl> JaCwJ ( A& 


1 



^\$***j ^£>1$} J oOL- • Y,JC* 

.w-1 ovOo^b Oli> JCA £>Ual> cJc 4>y^X) J 0>*5 J 


iXU5*^yO Ij uV>Ji>J^>J^j olji ^2H I wli JU^I 

JiLo (JJ3 • <Aa**Aj ^uuua Ji 


rr 



jS (£33 ^ I W 1 ^5 1 4*5^c^1 ^(£323 O 14ttl f3<^ J^I^Cwa 

C^IajV Juli^^a ^ I yL& y>~ jLi»i L 3 OoJ uj^xi £-}y* 

• C-wo'l oJuJ^a^L o5^^jU«*aj l>*i (iL j| iS *Jo ^| 

32 Jo l^j^oJ C~«*»I ^S jl^£j*l U*y*i&z* £)33 J^“ O 3 ^ 

y ya£xja OJ3 oL tjLii Jt Lol . 5^3* J* 3* oljL«* cS' y>- 

L5 i*> o^ y^ti y Ijlj*> JL> L dl ^ o I 

lj Lgi I ^rZ** A 3 2 $^^OljLww o|j y*y ^yj lo A*—i I y> a5^O^j t£l©j|jii|A> 
^ 0\JuS < ' I jJ ^ ^1 I jji cp l ^mi<iQiiMiI& ^ I • 1 ^^"* < ji lAaO O^J 1 3 ^ A ^ ^ ! 

jl 'JLy* o^Ll^- laid 2**3y a la 4 j t^llga Ji *5^ ^3* $ 

,c^l L^> I 4iw«A^^] ^ir 

faA*£f 3£>' iSl^ oji 

1 * ^ j j • Jo3 j^j Jjl Ju*j4j Ju«)J^> o^l^il>' Axm y 

o^AJJ ijiLfr jaIm dU^S" ojLai Ju>C^Iax^|aj j LoO>|^Laaj 4^ I** jW 

3 «AS 32 l^> I 332 As ^gs IcLa ^&3** aS*" OojL olo JlU>-L d-l^ (ji*^Jb 

<\yjy>-332^ Ol jIa>*» 2>y>-y2>^y>yo£> ^6-?“ 232*a C^LaIa**! Juj>-Ls 

^^ y*~ i~«A , ~>og> Ai l^I Jl>- 0 I jl a5*Io©Lo t£L uuL«»Ia 3 . Jui5"^a C-5"^>- 

CT«*<*li j Cu^l (j_>*^_5^ jLuu) ubAj^l ejLuui Ci<i<mi 1 Lboi^ ^ ^y>~ 

. i ■ 1 

f 


Jui U C^uf *.** - u*| 


L- 


N?o-♦♦->•♦♦ ?j 

* C jj 1 j t c**^ I <_s4^ Jr’Jj 1 ’- ^ *- 

(. C~-l 3jLLt J2 


jl Otw° 


* ♦ ♦ 


jr? 


Ur (S ;: 


) 


A^O J$ 


• # * 


Aj...j... - \j 

Aa ^ C^tjLuur C^L^AtLo fju^ctjr A5^ <Xo 1 y ^jlL15 ^jIaj>- ^»1 A^Jb 

OljL-^ aS^JujU AId £jjy& ^5^*^*^* ( ^ qo ^° <^U*aam*1 

0^ ^ 1 aXaj t^l^ . Sj I oJoi Ap^aIS j^Lq jl ol 

2yr3A> \j {32 J-J ^V>1 ^^^ 3j* 3 jyr J+e a5" ^^?- 

^aa*7 \j 2y>- ^ju «>U ^j>1 a5"aSCo 1 ^| . 332 Ju Li 

$y>~3{J^3234 1^*( b 5 i0 ^ C * Aa M >~32 t AlAjL*^tIU*^Ubo^jj JuJ^*A3 c£JJu Jui La ^ oiL 

.*>* ^3-T C^L<ba^33 0>1 jL*, |^j LlXj ^ aS 3 L>- j . JmU Aam»1^ 

jl jLSL j^3 jjU^S^a^L (JU^U jIju>^ axjU^ jlTcJL> aj 


rr 



•>_j>oV,$l I iSj3 Ja 3 -Jj^r ®J^O^ ol jIa>*j ^3^ 

Pj^ljc?- l^S | jJa*^ j\ (S jt^t£lib4li»^ aS" ©Jo^ ^ i_*x*0 O-J.^1 

Oljy - J^2> (^3^ A ‘« j 4^ ^lyil 

A^>-|^0^» Vl^iilU Jo ^ j^3ll^?tA oju) I^I^AA jjl^Anoly 

if£j\^$££• Iaamo olxLsd ** £j>\ aS'*} C“O^A^Ia*A*> cT’^T ♦ ^-3**{ m $ A 

t Jo^ Lua4i iL>t^^)lc*?o 4^» I (^L^*Aj 

. Ju^iL oJuioJu^'l l 31 ^l?l C^Lodlidci® i^uoL 
S iSj\^ 0t»4b C^i £y^aA AJl>-Lmi OL^j ^s\^ jtj*^ A^S Lc>- Ij^gxA 
ljoV^lljoJo>- jUil c*~>\ o^> 4J&^3 oljL>* t^Uai flj ^ U j 
IIa**o J ja <£ I \ jLg—i I jJ*>L aJLwoI^jJ aJLo!.} _L3^as*la ^juTl^ 

c L$J I j*® J3 

^>j Ji2*«a 1_J Oljlx**» 3 y>- jIj«a aS Ol“0^^ (_5***HL^ 

. JuiL oJlui Jo Lgi 1 Ol jltXft iJtXu* 

IjlfeoLa <_*)l£ \zJla VL \>~3j»** \S3J aS '^liiAb A^ ^ 

, 4la>^A JJ 4?-^ Jjli I^IjuImiI jJLp- Ij^aa Ju5^^6(J)^*> 

C***»\ 3l ->U tiL 3 iw3 C***l 0 ^ 03 ^" A*JbfjJU 

^ JuiLo oJjU aJLwO Iy* c£|aJL>- ^«JL>-L aS" Jo-^J^a ^jia>Aj Jua>^ 

c^AoiP* 0 L 0 1 3 *^ ^ 3 * 1 * j$ a^> lju>- . 1 jo>- 

oUi 1 1 u«9o (J i»-i P I 3 ©*J<*** Lao^I**** iJ^aI^) ^1 j)i5 

• C«ol Ao^jo ^^3^4> jLuo 

0^»* (aJ£^ ) oIjIa^ aa^IoIa ^] 1 A) ^IL*^! ^Lu 

iXwtU^O i^;>-^A Ja) iS *-il^ j^cJ|L(JA>Ia Ju^&jf* ^HaaI? JJbi^A 

C*^>“ *ilo I ^ax> . jJllf ^a>*> «iaicB aS^C^I ^^I^oLa 01 3 

£*#>■ o I j* LadL i r *_)li ^ oljL*- aJlS" a5"cu-»I ij^r Ipca (jLla^ jp" 
*S" *y>-5 *; l-> (jil c^T 3 >=rJ • ^ 

J^iAt ^5 | , iXIafij S 1 * *J C , j jt*** 1 ^ ^_J ^ g^wil Ltf 

jj IaJumJ 1^7 J_>j J 1 $^!uU jJai isTJji OljL" ^«ui 


Tf 
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oJIailJI *a;>- ,/IcXM j of jL-U : AjJLi 

*04“ ji-) tI)U»4A—*^U ya«iUJ4{ jLJf ^»Ll . l$>7 

ofv'^x ^>U> pg- b j*» Olisf jp-c-#? J •<**/* yi 

ywibs* (/l*iu I) C)Olt>—« ^(lt& ) . Ox! 0 *«U> Mli ti)Ui «bJ) jJt 

J»9 J o^Lmi d^> * ij»$i Ijjf &JJ—»JA . (Cunf oJL&> ^1 j) 

igfojLw j&Pj*- • oTj>jldU jt &JA C L>^ oT 

Vc««l o«X2> ©.fij c«6m. Sti^ 4> 0*0 


JlwaO^uJ jCji i iou>^> *5 ”lS jl£*o yS ryb,ja\js _\ 

. 0*»1 «Jl£J oli ^jiiUi aJlo Jj \\XA 


fa 



Jl_JoLoJ <_>JO>- J Jyp LgS I jl li^LsU 

SjL#» jl ftb> S^LumI C*>"l jjC*A JJ*>- . Jk^J^A jlai Aj 

L*«jo b>- j^— sj ^-5 Aj^_^ij.\ . ju*L_> o >-) — ojc>- 

tJuJbl j^u iXjuS*^ ^ *& t^&r ->•> Lo|^J| 

J5 * .ijljo ^3^3 JtSTj jl Lgj I ^yu&dZS C^l^i <S ^>£-0 ©b 3 ^J 

©^L* 45 " (R. a* Lyttleton ^’J***) jl t^l^^ ^1 

Ol*w^ j^J>* Aj jl 45" l-?y^L «Jbi5"VI Jo Jo>- 

©L©3^ Laj C)^uj ©jIa>*> iSJ ^aj 4> Lo . Jw5"^ya J 3 ^ t£l©Ju«*^ ©La 

Ol^ljua £*°3 ^ LcS>o Jo . JoloJ^5"^a (^g& 3 *& Cxgi>-33 3^^** 45" 4Axjb 

^£*Jl£j^£>-| j^a c£^54oL>- <£ 3 j*s ^ol J L©>b ©..AyO^45" <SJ^9 Ig; I 
oLL. 3«5 C?1 CUlj^i^>*» ~*i 4j 4ob“ C^Ub3©j-^bo A^t aa> • Jo loJuJ^a 

3 ©Juj |jo>~ <jl 3^^-Oiiijl j^A<o C^l^Lojl A^*• C *^ l 4x5 Jo 

jl 3 * 3^1 SjL- 45"^ 3 J A Jl cr SCf. . Cam *1 oJta I J5 ^Lalwi SjIa-*** CJ3^a«©4j 
Oj+l y L5 Lu ©JoUiL ©la ^©J^ Jo jJkSjJ^ Ajb-L, £jl>- JM 4 J 3 I jljoa 

. C*a- 1 ©Jw> 1 Jb4> eil Uc-a C*&r J$ (j-J O I jl 
OUUii 4j^^i>| jl ^ 4 a^ la—La gtijlj J©J.i Jjl J Jb—1:>-1 

O J^?j)l3l J3 ( c£3b** fl^rT 1 Lrl^ 30Li->l^ jl 0 I 3 L- (5jL*^-1 £ 3 ^> 

, C*^l 4x5j j£3 jl ^15"4 j Igj I j*f^P3 j\j I ^3 Ju^L 4xi 

J>-jWl>-J oOL- fcd^ 

(^^XmA 3 jx> _£>" jl Oljix^ ^ L( X«aO A*m} iilQ 

\ ^^l-^cJVi 4x^>~U S^La-w* OlJ^5ol^Ij (j^l • •XSb^^a ijLio 

l^- jlal5* , 5 ol^w ^ 1 A^JOjlj^a ^ ^Jola 3 ^* ^Ij^L^a 


U_^J 41aau3 4j >xJ*J$J>- jl ObL- ^xw J^l^ — \ 

cii 4> ©juaT ^Ujl ^^Jtjl \ YYX 4^ (Bode-Titius) 

j«ap©(A c* dL 1 ij5^^ 13 ^ j*i> ob(^ b ij^^ j» 1 • c*«*l ©jkA*# ©jIj 

¥ c_s*" Y” X X (* 3 ^ ^ 5 " 4 ibl Y 

Xf <>“. \ x x x ajjnx^^xy f->Ur 

: ,>*j ^1*^1 i £Ol 4 ^>caI> . jul^'43b?l Ij^Jlc ^j«53 




•dud JUlidl Obbur O^>- ftjAj ^ f|^>*| t£jldJL& aLum^A* A^Ij £**»*) 

3 (jt* AaL_!U)J^ ^SLz> o^j b j\iXa OIjLm. o y>- £jj| . C**dI 

ojtafb (Ceres) u* aS** o^b** o^ aImj>u . jlu 5~^y& cJ&is 

^AS-jLj 

■Hlht jrlii ojllw aL_*> 0 Aj p—JbljjJ 0J! Jl 

, C*«d| odkJ i JZ <-*£(Giusepp Piazzi) 

J ^**£^T* * **? ( o Ju ^ K-iiZ^ duu Aj jlroT^l^jrjjL-.* ^^>*^louur 

^Liuo A^^^.Ju*iL odj b JJiAj ^jiaijlol jLww» oi .ijbsjbl^’-l 

3 LJ** oL^j Lu^ajaS*" Jua5^C*5^^^“I^IajJa.co^ <Obb** o 

a^Lumi O ^> Oolo ^£ 1 jll<$J I 3^-a*J ^l£*« 

loA9 J dOS"b^3 ^oldua < duu*d_^>"^^Co^j jl - >_j-j^^l^xfl>(ErOS) 

^9 cj ^^jl. odj.5^^o3c5 XX^X?'*-** • ♦ Ab>U Jd 

ob_* 3l £jU- tsULiAj c~*l obb* utJ->3> aS" (Hidalgo) 

• c£ y*A 

(Pallas) ^r^^Ceres Wj** ol^L- o^> 

Jj**js **> A3 (Vesta) kwj 3 (Juno) 

wli^yo €oiXw Cb>-* aj ^yc^bb* a5^ 
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\ * d.^jj £>~ l7 ^**3 aL^U a^cj b>- iX*sjjjz>- j\ obb** 

: 5*0?^ ^3^ <>0* 

r*\ \<^X \A 6X - \A->X \* YJX YOA 

obb* jJmJ^ ijl ^yjp-j^T Jj Is o|i^fl> (^1 j> ojo^ a£j b>- 

C^l> C^JA) b d*i>^j>b ^*a?c* 4«A3) (J^* t^Li-cwdl A» 

J^dis *fcX*dl.3 3 (Xm* vJIkAfidl Co*l ^^00 J C^l ^jJ U |^C4) 

. duS^^yo CULIL* 3jB £ ^Jpij £*~>JZ aS^C*>-1 X^A ^ 0\ ^j!a 

OaoaJ Ji jamJU Aj ^^>edb J^Jb 

. (Aidlj ^i^blT U ^y*> (S IajU Cam>I 


rv 



y>- aS*0\ * j—- C*waj j.jU*lA _ a^L 5" ©:> jl LgJ | ^Ia9 45" 

o«Jlu> 4JH>“LlS» 45"^yLg3 I £^«o^>tA l*Xg*-» C-v«>l .iL j AkA^ijJli OI^Ll*** 

iljil f_rT_H ' t^3 J&-=s£ Ui*j f-rT jl 

i5" Ju-w^^yo A^aIj 3 Ia^ JolotX£J Ul w^ 0_^*^l** *5" 5^ I-* 

■ t5«j jjUw f_r?" jl <>»l £>*=« 

I_^>Lb *5\sl* ; p- li^ : fi w ^*t/° jlj* L r~’v J T U-il J*l“ -> 3 

^l^>"ltiL>-^5* oLJa$ ^IiXaj Jj>" ^A^Pclo 1^>" JuiL ^gll u ha ojL» (Jxa Ju L 

Jl^^l oI^p- J>li J&> J**- c^L>- 

diA^^Si^xik o>^ jTc*r i Ma$ ^r^id^Lui • *xm»1> 

Olur^>4 j Ua9 Wli 0L*>^ 4fc«tfl o«a« 1^ (5^^ ol^tad 4i^ 

.Ua^^ 4«ldl 

Oljl*A*»®ij> y>* j^l> ^^3 aJ^IwA 4a*<? j 3 I d) 

L®1 jjj AmJ^I 4ia_juliL jl \j pi «ma5" ^y>- jl^l 45" Caa*>I 

. CUx*llg3 I ^Lwi Sb Jj>o oIjLw <0«0*A£ a 
APlJo O^IaM dl>0jUif tju loiXid 4^bi 45"<^l *0 i*- , 'j a ^i 

JoIoOlIj C*+m« 3 0*J^ ^y^M-*-°jl 45"^y (jbO J~o I iXufL ojutf 

jl . Ju^tL 4^1,} 0^1 A3 jl»iS I jl J*a>L>- ol*Ia9 Ol^ => ‘l'**'lj ^y*«j L 

iSjf j,*^>-!^3 Aj>-^1o ^| ^aLu (OjLu) l 

I^ISCJL- Ouj U jL^LMi ^I^jq3 

1^3 | Ji ^ O^Jc> l t oblaS l ImJLo i to- -uu»lju4.3 45" C-wji jUali l iAj b 

, OtJlIb lukA 

Jfl*9 l£l4£jL&9 e^Lb^li aJLa^j 43 OljL>*> ( y_*j JsLo j\ t£jl^_9^3 ^yd^l? 

tsls^u oiL j *IS 45" ^j|jj si?-} Jtsj tijCzzjb ijL LS-> c>j^> 

OUibjl I45*”L^^wrf^yaju 4 j ilpzjJZ jP>~ J^5^4j l - >Cjl.^l*A<#©i^>'4A^^Lo 

j\Ji U jjr*^-o J:> l «_i 1? <^u> l^» 4 j uu jJtflj^ya liuLo 

. Ju^JjyQ tj^°j pJa-"43 j OjLt 4 j 1 *Aj ^y® 

aIaaO^^ lj iS L^_3 LgU L c^ 3 Lo-aa* (J> l-g^Ax; 6tV>3 fcX3 


^^l^o 0<J^ 1 <Aj>- Ju ^ j^aaI^J^ ^>c— u J^9 4^J Lli>- — \ 

3 <yA I jl yS" o I fS j5"j c*>*»Ucxi I ^j ,>j 

* C***! oJuj 4iA^Iaj ^a^aw i j^9 




1 . Lj 


OlT aL j C-C a 5"* ,> j^Oj ^-*3 w*y C^^Lkm* 

. «Ai>J,n :1c»a 3^ L illST 1 3 jui5*^ye ^'>- 

4> 0 ^-^^ jl *X> Lia5 jl iS* t tlsr-jS* (jblo-^AAjl iSjL^> 

Ou^j^a Cr^j** ^j* JlS\J>- £jj Aj 3 jo •) y*^*^^^* 

jl J Lo jjr* J*~>> J5 {J?*3 -5 (j^A j jda**' Aj l 0» A Ail 444 A 

jl Aj^*j jljA u-o0 _^c5*Ij ^ iXl* I^aJ> Lo O^a ^Ajta iJ^lokA 

jl J >jl.> Oj^ (j* Y*->& Lg* I Cjij^^ t 0 ^ *—**^ 

<5 j— a) o^>b jVL lo> k->J jxLj£( Melville ) Jijk 

c~-l ®j^ *sj 3 T ( Robert- E- Peary) 

vJL* 1 i V x 9 f 4 ***** L J^ 9 l^slj 

oT -U^ jl aT t 5 **lk- s^Li*- . oil °Lsl (Arizona) oLL 

aLhu jjj 1 Aj oU^Ia** i—*L>- (JaI^P jl ^5>o> ^*i»L>- JUj^ aJuj J^U- 

L^^oL>- © jl^J_> ^ X>li ^1^ ^Xa \ X ♦ ♦ *—o^5 ^_^g*k*A 0^AJ>- I . C~*»l Lo > 

N A * °^jA>- oiS^lj (jT «-NhO u*ii 3 C-*-**! <-j|^H C**ojl ^!U (jl 

• -^cjr® ^ 

*5^ .» is* -^Lwi^l t5l^*l^^*i jl 

. C~>l 4^J ^AA jL*0 JUJ>* t3^ *? u^y* f^Lflj ^I^j t-JL" 

^Luj j.> ilCo* (jljl j*> ^3 3y^y ***0 oi5^,> 

4m*J^I C^jIa#* ^jL*^a (J)ja a 5^ C*^l lAw5^ JlXA C«Ajb 

{^LgJ • Otiull JlUH^ ^lUWifll ^Lmu) t^L*ls3ft 4i^ AtX*J A4 wC Ij 

^1 ^f-l (jil (^3 a,> 1x51 (j**j ^IamiAj aXm>*> ^ ji ^x*4ol> t_«3Lr 

jLcuO OLaj Lgi I fiLaJ 0^: a 5" ol L jo Ia>^ 5^ L^44»^j L 

4» I ^A> ^ t_> I ^j! CU^xj LgS I l>^aA«>j| L?Ia©AX i Cjjya (SJ3^ 

* I OuXhj JiT 

aS^ c^I I uI^ ^ ^44 *aa a^?L ^^a^^ ^gA* 1 * !* IgAt 

o>*»l oL^ oI^aI^* 3 olj^l^ ^x*> ol o>L Lgj I J-<*l 

c $j£Jj>. <S3 L-^ 0 «Xo ^Ij^AXa j|A_^ jJUbi^o jLiolj L?> 0 utXo oLLtfj 


Aj 1 ©<a^j 0 jk^- lxj-^> <S$J jl OjL$li> ^j| J5|j^- \ 

. Jo jl> \JL**> C4 <m* 3 jL>Ji jl jl C^jLm) ■ 0><*a| AiXj j4jA 


r^ 



4jJ Ua-o cJ La LoJ I J^tS' ^* 5(4 C^Lgjlgij . Jo |oJJ^ As*c*uj 

3 3i Aj>-OI .cXlZ»U^yo A*yy ^i.1^3 ^jiIma JJi £*1 ^ Jo ^+3 3 I y 
^Lw> <— 1 *^ J* oA*S>ca l—sL? 45" C-laa>| (Jj I aJlO^ 5^ f^LiA J 3 I 

{£\^j£jL**» A* ^L C C^_jLo-**» 1 ^«u Lgj t jl d) 

jisj jl ^L» jja^l C ^wfr Jo^li 

aS^ tC4M*I JJ* lg^U4 l <*33 LajUQ L ^r/* . d*Ml 1 AtXw 

. C-uu>|<_£ Jjj ?3 jf C$ 3 !-*-** t - J *^- 5 * CJO t-3^ 31 Ju*?L>- oUadLLa jl5" 3y* 

t^Lc**** It!) Joi y* C^JuS^4a oljl*>w> Ji-li jl^o 0 _ 3 >* 

*Jo.> C 5 ajM* t£jL < 0 ^ J 3 **a^La oJlw ^^JLloo _^LkuO t^JwS^lj jo L 3*3 

• JulS^^yO C-> 1 ^>- Lgi I ^y^u> 3 jjl-o jl a5"Jo 


;£o -> 1 ^( 3 ^ I t^Lg^AMi Cj3j^ t^Lg^Ul o^* !**£» 

4o iL j 3 ! yrt jlii J5 laid {j*^ *5^ Uo I jl . C*+*\az>- c-JL>- JLUa jl 

<£IqCxm*js o^U^a! ^3 JtfiiUJ j 3 ^^ j^Lix^/Ui oj^ 
ojluuf (3 Lo>&1 UaT it-APO I A^wul ^) C«^l jjlj ^ 3 **» 1 *^ 

C*a*I CJJye 3 jf 


^0> o>b la$x« 1 3 tfaU- #1 cic <^ 3 ? O 3 -^^! 

i 4*$tkUjS £> 3 * ^ 3 ^ %>LaP> SyUw ol^l^jl ^C) 4T J jJi 

o^c ,3 ©A 33 T d^-j4) © 3 L** cOvSAli-^*** 3 -? o^A jiitu jUj IgJbU 
< £$§,3 ^taSi ijl jb I <SUj 0 3$ j*> 0"f ^a>- oUb* <5aU 3 

• 35 f ©fcX£» o 


(jl3^5* ObL- f ^l qQ^I^i jl ^£>\j>- JL>-3 ^ aS"" JLaa 

^^ljCA OIa^-L** • vSw^l (J^"j 3_3^*ifcA I 

jIjlwO 3^3 oJuj Aa>L* dl>^5** c*>Lj 3 ^Ijuujl 3^3 iXa 

( 4 aL»- USl^A 0 I 3 J a 5"3^1 . JuS^A cS J^-j 33 ^ 

oi^r J ^3 3y~ (S 3 y> ^?1c-» 45^ JuiL^yo J^>-j ^^ajJ^ a La liL oLda9 

J3j a aLa^S^ 0^33 La j j| ^a! ^j! ^laj (jLii 1 C***» I 

j ^aL>- ^i»U»- jL>-3i Aj>- . C-wut l oJuj cili ^ jj 3^4*0 o3L^u# ^LiaaiAa £«?E3 

ilj^L^Atf c^L^aLa ^^1 Ij^jaa jjb^^A oLiS I 3 j y~ jl Lgi* 

• JjJ ii< ^ 1 jli 13^jJ jJuLwj I jjjoLg) j Jj jLwTcL^iAj 

A*j J Jo^ ^A_ft>l^>- \^j\j& ^i.1 oJuj I Jmo9 3 i aS" ^S"U ^La 


To 



-) 4a.iL—P“ iS 3 ^aJ y i CaPcj J) Syj Lilo^j £^A©j4a ^La>- <AaLa i£J3$ -^^»*o 

• ->LpO ij£4*^*0^^ 

£ Jb 4> j*&piXa U oI^(a«) tU^t&U b f 

^^Ca Om^IL© oI_xLaaj ^aL j ^ja©_) Jlp-^-q 45*" Juaj^^p- ^aj li^© 45 *"oLLp" 

©jLu** JjjLaLa© <J^>" i^*a ^5jl A& (£ jwo '-> («*"- UoLi^S^ cr^ jl 

OljL Atf 4©^iaJU> C?ljli j —^ l£©jLu*> La | . Caa»I oJ^a | I^Pc© 

9 Ju*iLa^© ,i^3 4a ^aoPcJL© Lp JS L© 4©j^LiZ© 4$^ 0l La 0*a*» | 

l^ji J ita Lp- J!^u< 4a ^I^>^.« A a<m* © oJibiwAL 

45^ ol^L»# © 3 }^—P4a .cUa»*I^JL o ^S 0 _jaJLa© 0 _^Laa Lol La©^Laa»» 

«-XoOjJk3 ,)! £jLp UUI(^|4L^U ^a—aP- J.i <Ai I ^oj i^>"34a t£j_^i .ijp*- 
J I ^aLumJ Ap" Lol • (X) jL jlji l^J^^wlj ^ 

oil oTa J>b *J_£i i t3i-^ ^ C-A** 1 6^* <^-> fiiP C"k 

oLiJuSCdjr jlp I jllj oUJC^f t^LbojLUrf^^ c$L$>oLaa (JL*ip-l ^I<x*j45^ c^*\ 

• ^^A-*Peal.J OIjLaa* c£“Lb4©j^I-aZo iljuJ 0\ i£3J |*aa 5^ 4A**»L>tA 

jj-uP - C«^l 4 a> Li Ji jAA^JuS^o,i t-o jS OlTjLw C^CP^«» 

<3^(3? 4 JL-- IjO^LaLa© 4^ C^LjLbuf ^jLLa Jup* ^ji 45** ^Lj Aj 

4AA*L»t© <S3J j\ ^3 jJjLa ©il,i Ol^l ^ iSl^oLoa JuaS""^© CaS "yr Uo3J3 

Syr 3 La 4 ^Xj C*M*Ai ^xPtwP 4p»-^P ca^jj JI©Zp*I ^a I aS* Sy ^a Ol^j^ 0 

J^aP La fiL^aa 0L^>^©P ^yV^ipJ OL^^Iaa* ^l<A*J O 

<oL^jLz**» uLgp- 4-5 j Lai*^a *yj^3 jus I ^a I .caa^I ©iliil oUi lojjti4a jLaaas 

0L^«>LZ«f ]ftM>yX* 4JUe?Ld l^i 3 Caa*»I OL^-XLLui 4© J^lai© ^ li-J li LoJb 

1^ Ja fjf IaHo I Oaa*»1 jjiptJLO (jL^lad ]aa<^aio Jp l^y ^^1*® o3 jl 
y> J* ^^Ia>-a1aAs tila^LaS 4a) A^i[a tila ^Ixa | 4a c£i©^l^A*r aS* pj$*dt*-jf oLju>- 
oL^jLIa- 4©^Ulo ^ syry* 4j fa Jaa$ t^xCo jIaT^5* 

pl5 ^^Lu^CaP y*> ijJJiS^^as JLwl 1^^Zo^LS"J^s> ^aJUP-^jjad4a^*La9 t Juj L© 4>*»L©/ 

4aLJLu» 4 a«iIx> ©js j&>3 5 ^)5^tXA>I^P- J-aLp ^j2j» LS*^ C~wa 0^© ft> 4a * ^aj JuaLo 4 a-1^ j 

. 33©i jjbl^- ^ZqJlaa ©^ t—j ^idLws iaid- 

Oua I 0*5^*—5^i©4a \©aAam*jo t ^J^L^t© ©_^La*»_^^ I 

^-p t_.) j- p Ll * jiuS^ ^ioi j^LL j^I^p JL ^I^^^Lpuj 

4rUT^I . jjt\yS- jl£J^ f*Ls JUzp-I IjJ c-l ^Ij o^Liu, 


n 



45doj|^l£A-^5*" jla \ * ♦ J ♦ • * J* ♦ ♦ J* ♦ ♦ J ♦ • • tff|ojbu*» ^A ^a ^Lw 

Li a 5^(jl jl jj2U) La o^LLu# IdJ jl^3 (jl Ji o^Lutf 45" C«^l ^j*5L 

\ ♦ ♦ J* ♦ *J* • ♦ ♦ J* * +J+ ♦ • dlduuTjl da la du5"ldUa^£o o^Lu-la 5J$>- ^a 

JL- ^^IaL-o ^jLLa ^ U-i ji c5^j >- I *4x5" ^u.> 

JL- x>LL*y^ V 4> oir^L- 4 q^Lia ^Lt ^w> Li , <a*l 5^^a 

IjJ duS^A j^Lij 

*4*<o^a JaCw) 1j (jlwC^' ^S""t^L_jL«# ^ J? jk) i 

L;» f ^(wU) 3 d*iL 4li^»Jj f Lei Ido l_p^oi <Jo ja JjxtL fdLaJ X ♦ j\ ^Ju> 

y • l-c 4**£ oUL«- tLg^l&Lo 

(^^liicl j(j^3 4 a*a>Lea 45"*3dL 4 p-^j 4x51j I 4a o4u ij> 4uJl 

JjJd^cA da La t^Joj OL^J»i o^ >4&4>4Tc^-l, ^uj J4> 4lijjliL Ltlalji *r 
* # • • • * ^ # * * -* 

4a j^Xa do>-j ^—a ^dLaa ^y& 4^t*Ia (3_^d ^i-^eajl 4^i Lc>- Ll . 

OL-1 OlT^L- LojLLajI ^*5*.ildou ldi^AA Jjldi ftJPtAA Od^iu«i 
45" odu-La 4a la ^il j) tip 4 ?ua ajL . duj L^L * v Mmf ijT|yo 
^Jai^a!^*aL- JL-Ji . ^o Ido Iga | ^y^i5" 4 LpL^ a I^a ojt^oA L Ol^-jL— 
iLli ^ a^ ^la5* JJlia jLl 0^jL*> 4Lald 45^ 4 -L^a J^paA 
. Ca*-I o^aJ Ju^L>- ^j£ol^il Idoo cLa_3 J* jlmCJ 4^uli Lga | 
C^l4=^Ju (c**-l L^j I C*oz*o ^a (S pJjloJLsJ ) fcXilj oL jtj £>f 

I ^a jdoL ^a" ( Jl5"4a da la odu- 4x3^5* Ol jL*- AajIsaa 2j^3 Ojdo4>£i>“| J45" 
Igi | ^a) ^La> t dolojp-a y5o,)Jj ^£>4a OljL*- 45 "^aL I ^yju c 4Ju-dt^J^ 

• C^l J«Oca jImu) 

3_^>-4i I^^L-aa <jPj> jL dod y* oL-Lio^L*- <sj3 j1 

JuL ^a| £jaI 1 L-J 0 ^xj 4 j {jl^jL-O^ l J (£^£±5 C^Ia 4 a^ 1 x(A 

. dftlp’ fLd J* JlS 3 C^J^a duala 

Y ? yl) J>> <U9^ fPsSjj. 

{J>y^T 4 L 0 —jl) 0 I 3 ?- C*+*Ji C-—afi> J$ 45"^—Ad^A Ia c?l^a 


4A_^lalA JLl^i (oLiIa 3$ jl IaA9 ^>do4SCaLa>* |^j j _^ 

• ijj I 

^ol i-JJ a J-jl^i CC^al^Lo ... 4*- 1 3 } <dla* (^dll5"jl L*fr CUo-«S ^I 

• C*>-1 adu^ l^(X£^>a (llui C-^ls I A*>t iwjL*5^ 


rr 





» ^y^,\ . ( Admiral Byrd) ^^ jVLL.» 

Ot^r ^1 3 ^ Jz tJjli - Co-I 3 ^jtu J& 4 ^1 J** « c-^» 

Lp>liJ.i ^X*> Ia ( C-a*Luj l La 4 o (^<*3 0>3-J 45 >ti I 45 " du«»J ^laJ 4 j 

t Lol . C**»\ $3^-3 coils*- jlil jl * Lft>4>L*o3J 3 I'qSLlz*- 3 

Jtia*» 45 "COa*»| I ^3“ > ( ^ a> 4 j>c^o ^c*j OV^s»w jwjlj jl 4 sxj | < |*aJ CO^O-i 

u I c^l- g ^s T^ .^ jl J j) Ca.O.au. 9 c>^*1 ^CiQJfl J Cw 1 J^uij J3 j^A*j 

• **i 10.3^ Ali^j oj! ^a j js C> 3 &\ 45" iS^iZiS^oSLz ^3 $3J 3^ <-^1 

3**(^ AJuui Ol-?L> y\ £tOJo 4j ^ojJS l£L#£>_^ 5" 45" ^xj I j^j 3 

(Ja 5 -^J (^lojli t ^>1^1*1 Ia 5 4 sxa!o ®l^ olf 3 Jo 3J^° jl 3 

U ^ j ^ -u 4j ItjtjA ol^iT U*> jl> . Aia_p<y 




^^3 ^^5 CTi^r ^->l^33-> 45" CU«*xi jl^^O <JlLo ^j| i)3^ LI 

CA*ii> 4x> loS^c^L-g^A-* - jl (^Ij-?^® £^5"L*s Cjt*') ^ 4^u»l(>j 

JS •J’ Oi' ^latl CU»*u9 j_^JLfc 45" JJJO^ya OLio ^j-oa j ^ 3J$ Lq^*** 9 SjL 

s**p&*^ Ol jl ^^LUaI^ l> 4 (j**J * cOa^I ^^C*^-Ij5^JL^- 

•^l wJ^ ^ ^yilJl 45" C-I <^5"jk 4 a~j.JL y£ pol\y> 

45" COm»| 4a^j ^*1 0<^-?3 I ^L»4>4^aju Lj £}0*mJ t$l^ ®l_? ^ji^>oL«> *^^1*^ 

45" \s ^aa^LaS"^ 3^ j (_$'° 4*$^^*jljul i3L»p1 3$ \*-JZ 

* Lu (*1-5^; Oi*^ Ji 

j-> (Robinson Deep) <s%-U o^) C^L^iOkXA 

^IS^Aj ^^< 03 *C&IA 4j ol^Ivu>^ a5" iXAJUtJb ^1^ L^jl_3*^ ^3^“ 

C)*y*-*> oi yx Oj^ oLT O Jo j jl Ij Cau*I OtXul A^j j) I 

laid Jo L $3Jy* VU ^A^j t^>“li J^> O 3 I y*“ Kz*-J$ 45" ^^1 L 

j j-* jl ^Lo-li ^Juo^j jl ^I-o5"JJ ^axi(^^1*^1a5^ 

JJ a 5" t^j| ^o f LoJ . Ourf A* ♦ Li \ \ * * (j^ ) L^—> 3^ 4 j>-3^ 4,> 

kWb ^ Y jl^uiiAl 3 ^UmH> { y^ 1 jl ^Jj^aI L 

. JuiL c-jIsIa cJU^ H.IT ju L 

* f * • 

jL^ij4jiJj|i ^^>-3 ojlC*>^l AJLmO l^j^oj i _ s *^>3 ^aa^ 4.5" Caa^I £t*2:!3 
iSJ3-) jl ^ |»A*Aufb {^^°j ^a>» jl l£|aJL>-J iibLi L 3 

*3^J?y l> ^t^j3J4)3 Ct^l oJ^aI# jji oldA ^hoLS" ***j>~ (j^*j 45" 
(jjJj 3^A*< OP^A*» jl 45" ^aa-o^W . Juj JJb|^5»- ^ JjoL>^ }tal5" ^o.*u^>- 
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(JOm .>^1 aTC uw|*iX'j Jwl> 3 

• vx**fl> pju» ^ 0M>o \_JL«» i^LLt* ix*>" .^1 
^y03lyA*J I 3 ^uajAjLu*^3C^l ^1 

aS^U- lr JuA5"*^oJ <£^***3 Ig^Lur ^JbLU4j JuJ>* ^lb . <-^*>^3 _^> _ 

Ji L^J 1 3 l tf jL*u) lt,V^AA do! 0331 ^ 3^3 Aj \j C«£^Luf JuiLo ^jJulj ^***3* 

^3 jcU^jb 3 03 * 3 ! JojU <_£***!? cutUi ^y :>y>- 

oOlj I <XqLp- cJ L>- Aj oljco cJL>- 31 i£^JL“» ^^33 jl aS^Ju^^s 

.•ijoT ^ OJub Ai>- C^m>| oJuu> C«9&»* 3 

IiXf LQ 3l I OjLfi tXtoi^o („}LmJ IJ ^y ^ijA) lVj aS*" 

j 1 jtC -1 <^3 <-Jill£>DO C^lg^uui cJlfrl AS" 3 f 3*3 I 33 I jLw*-J 

iS^-i Ji ^ 4. l/ 3 5 ^^ I AliL JLoS- 3 

tll>A> ^ls>ej i ^u»3 Cvuf^ jl IJ Jy*| ^!j Cm^U- 33^° A 3 3 Cw*»l 

. 'JjJUi U ^>*» ^ [j A 3 3lcX3 Ij ^yauS' 

i\3jli^3j^ i$lp>j*£si (jl^ A^ ^5*^6^*" O** Ctt** 

CUc^fl—>- oL^i yl C^^LoJuo 03ji <> 3i aT Ij ^j jljtio C-A*»| ^slS^ 

. ojljo 1 C*<u*l oJui ^-o^>- Lgi 1 (J»I yi ^13 

apcaIS 3 ^ A^cj I oy oliXa cJL>- Aj (£^1>u» a5" ^£93 ^ £-^3 3^ 

Juf 1^3 JLo£-I A^t*Ii J5 Uvi |j> oJuo | ^3^*3 A 3 OI 3i (^yuS"" I 30 I 3 Aj j&u 

i-jIiXa ^s>~ ^3?- 3 t (c>3^**^3*^) ^Is*jL>- 3 (O3O3A0) 

u3^.^*> *tX“» IfcXy ^5*5*3 C*J L>* 45^193 J>1 bl i C^**4 U>- ^*3 j 

OJia < jyAOl jIoAA 3 3 !^ I y^S I 3i^^3 t^libjytfip 3^ 

(J^aS" 33 ^ CU**»3^ * ^y> I 3 ^‘*f’ ^3 I 

fj* 33 1*51 0l*I^"3i C?L^ 3 ^aS^ 3 =?e> I ^1 L>l^IaA^*^IuX*jc^33 3^ 

3^ Ol 31 ^3^;’ t-iSy Ojua A> ftJuj Ali-|jal ^131 

• 3 3^ty, °3iyr 

C « p « g .3*- o<jJi> y>cj Aj a 5" ^ 3 3^ AjJliaa 

^Ci- 1 gC^^ a 5" c~-l I o I 3 C*A*I Als-l*- yU I 3 3 L —3 

otXwA*^ [jUj03^^^A5^^^l^^JL«)/y y^^Qjji5) 33 ^*^ 3£ 3f 

3^3 (Karelia Finlandc*^l 
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3 c~>\ (Black Hills, South Dacota) 

* ( (J^aIa d»«alj 3 'X'Ojl&z 

JL« J£ Jf Lj jSS iS' A^tJa ^»| A> JJao I jl 

4) od^j yl Ji?w 4f J! C*9tMi J**S 

• co jf 

C5^r crii cri 

^♦*?w ^*m3 1 j o 1 oIiX<o ^I^a jl c <5 ^(JSC-mi ^^5"* C*^>l 

aILp-I^^O jl ji C^jlT il^a JuL^O v_J I jl» ^ I j£b 

• ^L o^S* 

Lb J Aj>* 3 Oi\A I ^1m*(6 Aj Aj o^J>^ fjleS Sj^T ^il 

oLl^LcSl^., f 3V :>lj_* j Oi 1o^3 jlr jjJ lc*>o OI (j«^° I 3 *j Ji 
^ i L s^ ji ^ a5^ ?o.~*I o^j^I j^aI^ i ijtSks~ Uol 

iSjyS AjL Ju I La A.o jU l<o c jLa*» ^ft> 

i^) jS A^JuuWb ^LL*a 3 Jk*^£j L (^y*»L*-£*J |JL ImJa 

> «Aj I Axul 1 2> J^XmiA lj? ^** w „ ft> (JIiXiLoJm) 1,) 

I ijw“*^jt (' Iaj ^yL#L jl iA^*^yw5 ^^aAm«m 

( ^ «..,»£tg^r?tA \ \ X A) N V'f ^ JL**» *i a5^ $3* <£>“*51 J* LS*^ li 

->* . CJ-I^ jlS" <>J A> ^ ^yuJ, jw.jli- ^ j| ^ Ji 

ojll** L 'X<Z)JjO- Aj*c*Ij ( ^u*«£ A^cj^ioJua OljL^“> cjri^ Ja 
(S 3 • ^—.f ot3ta| Ol lA#?" C**0 jL**o J?Lu jl 4T t5jl^AjUi^ 
U)U^Ji j\j* (O L a5" ^^pmPXJt \j ^UaILo^ SjLL-jJ& JL>- j.> 
jLaw jl ^ ^^ Lglj oLaj Ol js ^ I* <x»Jjj^>- L 

«U®^LS> c>tl ^ • :>^5" U^ Li j> 3 |ju> Ju> ^yLft^IaS t |>* Lc 

Oo^>" s jp^ sy>- J 35 Aj 0 JuiLo Ju ^ ‘3 s j?\ y. 

. (a - \ S&>) 

tf iibjlaf Cjtrjf^jLal - j 1^1 I 1»>J yCA ll^wLd JaJ Jl-«)^y is C«4M A> 

AT S 3 • Cwli jl^a 1 L* AAjIaLa l^JL* ojLji i 

A,lli-|jLA 0^>3 a1aa*»JAj 1ia3 ^u^oX> 

(S 1^3 3\ A^C -^ L 04^aa£ Ca> ir.c-\ OcXo I 
J Oi ^5^ vJUtwl lj Ju {J? Aa^LiaA t?Li>9 Aj. „ j, \ lj 


r© 



Ij y>- ^3^7 • 0“»l O'-ko (SJj&m 5 ^^oljlAj 

J^bk}} g*> J0 j4> ^u*o L ©i ^yo JlaIaa ^^i©l JL>- ^j| 

CTS’^y*’ 3 Ot 3jp»- 3 ojJj AL-15" 3l ^^Ijub 

y^T3 A <y1->3^ <tS y>- uty I J$l . «Ju»L 4lfl 

JZ ^tgj 3$ J> ^*ia«j £<cL> ©^9 *tXi ^5^ j ' >- Jl* >lojl 

353 a!c>-L«» iJ^>- tXsJZ/Jy" jl c£jl^ Aftlj*- A ju7>J jJLr>- oM*-* 3 ©‘JuO 

/^l^-O^J a^Isj f - f b — 





^-l^ilv^iCc JA _ 

fjTJ* <s[&*y& 35 a5" ^>Mj j^LjT j:> c*5"^ J>\ ^LaaL>- 

^$33 ^Uj| ^ 3 ^lOl (ji\ 3* -5 3 2*13* °*\* Ol&i 0-1 J 3 I 0 * 

c«^ \Jk oTL y^y&ZJ* C)J3 a5" (£^»£o t-^ (<A^ - ?^>- jJo U tfjlftf) 

cSiLj ot^“> L> j^lol^o »l£l«o till U ^ ^ jljS *i 

j^j- jl cey< &J&} 5 Jul^ ji cj _p- *j 

. O^li (JjSCsJ *-^ 3°\ C5•*^•?- , 4> £jlii 

T? 



3 J |vX*o Jo oJLu L ^^{jb4^1p- 45^ J 3 J I i Ja^3 

JoUjJ jf 3 J 3 iS'\j ^all?tA OUL- 3 °<-^J 3 ^fi> 

.Jo 1 0^33 1 3_^?-3 4j 

0*^~J^ flo4o <J> j-uo | J^> OL^j-^L^ t-tlj |j Lb^^Iaj I LfcJuo 

ol£l«0 Li J flj4i ^llT J3 \ Y\? JL»4>3 :>L Ismo 3 C^i^jJo 

Y *& I L . jlf 3 ^ (JT 1 ^IaO 3 4jJILo (JO * -0 J3 € Ol<(p" 

JjY^ JjJ>* 4a 3?^3 t^|4^ J-oLJcW> 3i ^£b .>33 j^ilju 

jJL**u p^ya Lu^yu 4o O 1 jj£s>~ o jL J5 laid 4^C\o JuS^ 4^151 <^i J 

u.?o 

3^ ^. m A 0 I OL Ol> Joo JL JU*w 3i 45^yld3 

3 C*i 15"* <Ob ^iai Jw5^ 4oJ iLo ^ 3 * 3(03 4yJc>- 31 1.3 £ 3 X 73-0 a5^ Jlo I ^y 3J»-^ 

JlAp I^Jblia 4^ JojO ^auu 3 0L>- ^**»Li OL>* ©3l>3i U^M-^Y 

c^LjL *s? I 45^ c-o l* ^ 3)3 j$ . ^ jj ^ U* I 3? 

i£_^j>ti 4j t£333 cx«»l|v5^ I ^*-*3 4jo^Lc« <_aila»&o lOLl-y^.^ 33 3 *® I ^ 

3 ^5*"t£3J^ 4 j Ol 3 I J^axi Jj^b O 33 oJuS^l^j 4 a^ laJLc I ^y*»l3i C^>* 

I 3 l^$i I 45^ JuS»U 3il£ 4Ju»*j ol^Lcy LL»a 4o 3 I.P- (J>3 y^i ^ ^*5-> 

31 L 4 JLL- 033 -^^yi^i . J^£bJ l£loL“» L^i i L 3 ^blj 

Juj L . Jo l«3 4aL>- l ]5L(4j 4 £+* * >&> ^yLwiitj oJ^i^ya \*Sz>- J^*il»3_3>" 

iSjj jo 3 < J^Lo tiL -^ ol JJ t^^L^iwo j| Jkxl jl ^ 3 -?(_^° J$*** Jj>-j 

f* L 4j gy 3 ->3-> ^ ->1^° 

. Jo jI jo jujb^ Jl*SvLj <^l^bL jui L (^y^L 3 «Jo j^xj \j* 

4.^tS I Ol J3 3 $Z> (Jp Jk *S~ L^ya ( 3 ®!-? 

O 3 - 4 ^l4j>ti | 3 1 (^X^o jU Jus? JSIY) iS jlj^o 3 ^ 3 ® 4j?L-1 |J Ju Ztjy>- 

aXj*c>333^ a ^'-^3 :> "^ o^L Co-o^-4 3 JJ o^L CU^I ObL- JS oLa 

. JlX/L o J^^u>3 oLLjw jJaSC^j cj 3 - 0 * 4j Ol Ia^3 3 

^3J Oil Ol 3 ^< 3 * (^ ^ f* O 3 -^ ^ 

Olj3^oUl^ C-^3^** (5 1 3lw> 3J OL=r C 'UUAP-J^ ^1 

L iX^jIj 4 a>u J iXut>Jy>* 4 j ol j>LI ol-^ 3 ^ Ji 3 3 ® 

iX«h?u) Ol ^3*5* j d-C- 3 ao jj I y jl^acu C«tj>o iXwJy-4) 

33^ C<m>fc 4^» Lu>- 3l-J^» AXifta 4^3 I C^L-^I JUa033>' C 33 3^3OiI ^ 

• JuS^ OlJ3-i J 3 ^ J3<5 ^ C-ifc ^*aioL 33 ^* 
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J \)j*> f \j V 3 Co ir 

J*' s. **• O^La*.© C?L>“4»> oLaA^-oojLI-m* Ju©\ 0_y^* 3 C—»1 42>"L«» 

jjlp J** 3 ^ISCj ^oj O^J £* } ^S-Lu© 

C*i$^ Jo l Jbj| .ciU J^J! SJy>3 Jo 3 ^ui 0-^3> Ai^iaS ^g**>Jl5Cj 1 J^wa 

jljoU Aj 5y ©i^ C $3 0^0 3l jJlP aT 3 ^ 3 ? O 3 S 33 & 

fj> L©>*» | f ^y>- *<$ Cji^ i 3> ojjj €^»T> 3 o$ £ ^***7 ^ U 

jLaIpI j\ JloU oi^j jI^aJIuo c^\o^bou» .>^> ©^£ ^ J3**"^rt 3^3^^ b aS"* 
©La Lj 1 \j j\,>a}IaO o oJJ^JLmaA^j I 

^wp* 4^ JC ljuJ ftJuitf I ^j*o , Co*'I ^*p"b 3 jLuo iXu5 ^Ia* 

^ya^P- ,5 ojtjol a 5^ ^yil? ©jll*© O> !o 4$^ ^y L©>*> I 

. C>*»1 Ali\^ Ju f jj>- 3 © j\jo l i^JJ^ 3J 

oVl^ol jl ©l^jj j_^ LgJo a5^ ^p> «^^LouT» ©ju» Lkp-\ 4 j_jLu j$ L ©1 

» . u » g 3 <x^^>4i 3 ^ 3 ? jrVlsCtl lybli ^ ^V 3 cil< a^^U 

JuAj^^jt Co A5*-Jo3J3 oIaPAj 4^ J 0 J 3 J ^y lfi>© jlo ^ 

C*5**^>-*Jui5^ L^Lft^jljua l$3J ^ Ol C^L?- 4> l^y>- JuJ^ 1J-?" 

9 Juu5^ ^y y lV ■* m f> \ai yu ^ylfcjUx* t£33y JlU5" 

*Ai*3* ^>3? f-^ ->3^ l^ T £-^.? ^3* (3*3 ->3^** Ai 

■>3^>"3^3 Zj\.2j* 2>3j ^y 1 iS'£) l-o3 Ol 3^ ^ 

*JLo|^4j I .»Ia ^y 1^3^ cS y>- a 5^«^^3 jl^ j\ iS Ju Z*Jy>- 5 JjC®I 
®y li 4 j C«***I^ oJuMtS’*'Jo| iS"" ol jLao jIiXa |J) Juj 4> I 3 

(jy^Oi&r J^>- ->^ je^l^ ^ (_^U" ^ .c^-l *3 J?<ZLS 

^OjliXj J C*«®\o\^Iaa® vj^yu Ji ^ OUr i<U;>*b 

—3 3 C**»l oiXo ^3S1a $ ©JuS^l^j 0^^ 3(S l-od jt® JJo 4 j P^o \ 

£~33*m* 3y>~ ^1 33 ^1 3 fli C l4ja!a*A » *S* ^yUA^p 

^y>-liojl 4$^Cu®lc^L^li ^£ui© £3 ^Jl©A^ei-oji^ J 3^^^ 

A)^iaJ jyi ^c »P* ‘"- fl -* fl "*• aS*” ^y \ Loj , C^l ©Jo La L>" 4* 

Jtfu^t© Jk-ki^^>- {£j ( 2 L Ju^»l ji *r ^1 jl yU- < t r , >^ Vj Co ir 

^3 • ^3" cr^ 6 ? c©Li?3 4p^y>tAA> 4 j ojo a!)3®3^ Aa ^>^ 3 c*>^! ©^^p 

4^-b _^$0 ^5" u^lp^clj I I J^jSls>- £ Jo Ij ^ 3 J ^y*> A-£.*©i^» u53 <Ju©4j Ll> C) 

^y L©>»* I ^ b> Ju^3 ^g«*,©w Aa^LxL© (Ju^hj *SOji 33 

Ji^>"13^ (3*J 3 ^3J ©Jul aI^-Llu v^i ^ ts^Ci 

fA 



c?L^> c^LgjliS^^ LgjliS^ 

\ ^ ^ Jbji (^* 3 $ 3 N ^ 'f * Jb> Aj ^.$1 *&*( 3 +*^ 3 £ * } €*\*pjjz>- 

, <xi^A ^Lu«)| 0 f Aj ^Ci^I owV.w a! uityj »jo j\$Cj jl 

obd,jj ** (<s^& \rxx) \\fr Jb> j*S> -» ^ 

<S33 I 3 boljL- I o^5 ^Ulcljl^?- 

4»*& Ol^*(_5—* ^jL*»| 4> 45bl5^C*> 1? C««.i> l_yi j^>o <-th ^3 cVjJlp- 

C^Lu-fc 3 CU^I oJuii 3j\} if^y 3 C*il5^ 4 a^>^5 4j a5"I J ^ bljjl 

j\ c£_jLw«*> a 5**i^5*£ _ «e>3 obb«» TmJLo (J^>1 S^L 35 ^_ ^3 3 ^*^ iSj^^ ol 

U> i £^y ** ^Jb ^)IaJ {J | l> 45^! J I 3 Iaa*> oi^Ax)^ 

* ^J^b* ,)^)&iXmi) ^9_^® 

^JL«H2U*u*3 3 $ aS '£***1 CUftxAP" £j*\ 3* ^LaaA 1 3 Aj^j 

3 $$** OUr ®<sb ^Lmm^ Ob^>" b 533*35 ^AlS^yo^PcjlfJj Jx*$ t£bb ^aP- I 
Ca-aamJ Obd ^g> L^a^> C^b ^*auP AS** ^I5b^i?4j Ub b . jjlob otX*AP 

4«A3 Obi>-bj.} pilot^si (1^°-^ Ob^>-b 35 

frtXii^bcj I ^^\3jli£jjjb3 AjlZ*3 3$ aS' ^jLa^aXj t£b>4i ^PtT^Ju jb ^<b C-o l_^J 

^J^XU/uS^ 1 ^l )m 1 "' I 9lXi)> ^ ^ - "^~ ^ ^ ~ > * I C«ftw^ |**|1 l“*l o!^ (jiiMk) 

jJ tfuP L?cl^ I ^ LTt^ W ^(^bj^t^bot^AwS^I J^iiA^ ) 
.>1 ff<w>L-o5 "j 4j eijyw C^bji^f^JL a> 3 0333*^S J^*S 31 ciL* i^bol^ 
'ojb $yr3 u?*j J<3 ->10 **^ (O^jI j Op 

(|)L>ll«ii«^Lx> i 5 CUaO ^*aA« J -b ^ 4-o 4j^j?uA 

bl • x>b C-» I^ Ok^jJ^P*- Ji 4 $^cXaI^I jJo^o 

0Juq| J^^^ji^jilw ^Ul>L» a^L^ ^lajOL»JLLxo 

jIj^Ju ^,1 4S"c^L- oiix* b ^jUb (B-Stromgren) 

ijbp'b 4^-^| jt Ju <&35 gw 3 (JslV JuL J Cutil C*^J^b ojL^j 4j 

-Jl cr^ ut^» (>-l 033J&4 b duw^jp- 

il>»jl ^Jj; i r *-~a **• j 4f jJa^^Lla jj i 3 j> ^-» *!^h 
^ I s L»» SjL (^^Wi oIjJ liu A ■ <**»««* 1 jj<Jl>* Obui^^* 

M- Schwartz Schild*^^^!^ csIajIS'LI ^>\s) odLi(*U«|duAj^- 


u j ; -r 1 l> j ij C-^-l sjt*3 Sjj J5 Ar^iJjja-i ^Japlc -*—9 _1 

A J35 \j {j?»3 (^*->A«, o>| dSCi | U ai b^ Ul .3^b A-'Iji 

.^^1 c r;L«.J I AS'^ I 4^ft 1 , 1 
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jl aT I 4 JUL 1 J 9 Li ^ ^ C^***L oJu^J ^lt| iX?" Aj 

£ C->*»1 ©Juw*»J i^.J \z>- jt****> 4 ^aI> ^^Iaj ©Juo| ( 3 < oPAi £)\ 

i jUaa^L» j& 4f u >UftAi cSL^^-s*^ jl fXy^jj>- £ j>- 

j\J&* J c—I J 3JJJJ*S jT 4—Aiij fU> Uji> oOA JJCtf :;ld 

ci*> 1 y L** ^L> Aj .^«»f j ojjj**> 



(j I \a~>yia C^&£- 3 C*m\ O ^\j 0 I ^yuSj jL-J jLp? jl 3 

^Lai Aj ^ C^-l Ua3 ^JU ijlAy* <iL JJ> f £-s J 

.ixili juijj^> «^a 5"oL-o^ £_j*jl^3i®-^ oUlti^i ojuS^l^j £^ ^u 3 -' *r^ j* 



livlcolji j-J fiUsJJI y l»-il>* Jjj» oUfelj.CJ _^ • jCfc 

53 s ?} oLj! . C~-<l (3c®j t5*^_>£iij.}lj ^ ola 

(f Lbo ^5^(j | jj (jl>i» | iS j * jaJ tl)l 

JU IaJi^ ( 1 j© L^lfbO^^***li Ji jl 3 AiC-^^O 

t£lAlai>-}ta Jti Ifi^ltiAAAi t i^sS'fjb ^AJ a^La £y \ OL^a J5 1^> <£jy 

U Ai «ol^ _jli**> *—jJl^- J^j^Ia2«- j £^°3 3 OJui» . 5 _xjl^- e^Lft (^y,l 

L>0^>- j.*-« ^Axd^j Jya* oju.5^1 ^i a^Ia ^jI CUoiaP jl 45*0JlO^ya ij I JL^» 

Jj L*j jC*^l I aJaA^ C5^^1 4$^ Jm5^ *M» 3c 1 

ily jl aS^C^^L/P CiAaAP- . jji) f* fj*U 

jA*aLa l«i I jl tili^Jb ^Ia9 3 ) tVilo*x£» y 

. J^miI 1^ Ol^-jL.A»*> ^ja) SiL-a ciL jl j*k*i 





CS* iSJy* -? jfe*i Oy 

£*u*|»4Va I C «*0 A} ol-ft 5 *" , O L+«a«> ol^U jl aS^I^JoJ^- 

• C*^ I t/^bV 3 C-ilS^ A*-i>^3 

tslou 0^7 tSjlTiiU jU| ^ 5 ^I cJLa^- ji 

(5^y**ic if ojLc 4f0! jl^fcj-jf Ja5j C^l <O^J 

oTL^L .uAb4sd^ ^lf4> y&a oOL-j U ^a^JjUa^L* c5f jj 

L>-4j L>- iS ju L> 03 ^ ^ 3 * 1^3 ojj^jmJ 1 _^> T ii f*V tsUjl^jlojl^ *5" 

•jjJlT|^> £)l^.jLl>»> C^Lad JJ la 3 Ax3>tJ J 3y$ JJ C 5 ^*i oJkO^j^ 

yJ^Jco JcO aS**£>«J 3 J 3 I La I . JciLoJli 

^ 3 ^yo oO^^yo JuwJ^> 4o oj|jj I jl 03y£* ^133^ y.>- C-ty" 

^C>J^-r^° *» *&^ C5 1 " ftjt*** \ J f-^ <3^ -^^A* ^ C^*j***I 

C^LoS (jl ol jLftJ i\i Ju*t JmCmJ J^S^Jw SiliO jj5"*l> C^bbjl i^jI^Lax* 

• C^l oJu«f aJu 5'|y (jl^^yJ 

U <^*o JA oljL- | j| £yi <y>l Aj tSy*3*« ksr ol jl 

4* La Ju*J^^>“ jj*J bU I jJ }l *S J3i ! J^ij 

fo>—?■ * x i^’ *5”ol jl ^jj> s-y (jju 0* ^ . 9 aj £yr->) ^T 

pW Ojy» a* 3 olLo ^L Ol^jli- ,5 *^3 oIjLm* t*fe ^y* 

<_$> l~T*;Ol y^ U y°3 (jy JJ^) ^Tjj cS y *» 

<_)1 *S" 0 ^J^> (j*» <^l«aijl^i_iilps*45l^i»-l t y Ijji cJb»- fcj^Cb'-l J> 

J5 C-fr aT Ij A3 Li) ^>1 . (c*$L t o y a^I ^7 \JL>-^j 

jiJbli^fj> tSUJlf j jljoLa jl CU^L jXjilo JaL ol->^ Jl>- 

C 5 5 "U-^I^a ofji ^ c^Ujl^^^jul^ ^ jA* 3 jujL) 

^ ^^S***i (5U>Oyla9 — (jr^y J* — (j* \ 

Ol(j*l^^ c-S"*L 3 2^3" jl^03 ^ ^ (^H (^La>j^L 3 l-->I 

Djci l> 3 oi jLi ol^i 1 ^yli«jl> . »Ju^5^ 

Aa 33 Jy ^I I ^<»?u jl 3 Auj L Ju^mi) y^Jy ^l*»^l 3 

Lo \ ♦ • jJuiL oJ^aI ^ 3^r"34>^y»lijyo OljL^** j3^y®! ^ 4^-tjl Aid3 

^^3^ ^-tiPy ^3 Jlp-J^ yfty*»L Jo Li A^l J w^lj^LoJ Aj \ Li 

cri^ 

t^ljl^AS^oS 3i ^l aTJow-» 3 As^Ja Iaj Jo L ^aLxc JiiVi t^li*A y 

j A> ^CuCy* L luyu ^^y?" 



1^7 Aj i 3 (fl— \ • (Jp) jl 3 Jo^» Job tXliS^ 

^ S 'cgl ($»—>- A^lL ^3 , **( m $** <■£iJ 1 -*^*** 3 0L0 OujJ 
(S3j> b (Sjj&r-jS' »_0 1 1*1 0l^° -)1 lj (OljJ>) 

O^^Xo 3 533 3 ol 35 a5*JuJ a>Aj (|j _ \ ♦ OuJtS^f ^l^aJ 

• *XjS' tilo5 ^(S ^y'& 3 j* f (J \s£j»S Aa A^caIj J5 3 53 ** 

5 ^3*3 ^y>ta ,jjo vJ^jA^to^l 4j \J &3 aS^cu>^I 3 

. j£v^i -w aj IgiTo^T 

f* jfci* °' J <^**i ^ I 

\j(£ ^5^0l,J3 *Aob>- (S3 < yl ^ Jj> 0>l«O aS^C^I 

aJlu«>3 ^)iXj 3 <^‘****^"JuP>l^>* Aj Ip I ciiijj j! 

djlj jkMlPcA 3 *J^ O^^oJ ( c — \ ♦) i^st ^*1 <^*1 ixIaI^> 

<^£j* Aj £ J y> <s[qa^J>- O 5^ ^*m>\ 3 If I^Aj Ou^»L>* a5"cUm»1 

• J^ 

JA JUT JA 4T ^^A-JU vUc OUS Ai'jJbOo OUi C-jiy jC-JUjj 

ja iC**A ©a^JC JUTI^J w«Mf oOL-*» Jl*£U£ jj j-o 1 <f ^>Ua$ fU* 

oOU* ^ OAtf ll jl**i j ^ a Aa< lA*<3^ aj w\o 

• tA)f©J>J^f 4| pAMLjl*^ AT U 

OJ^aLumi^Aj JJiA C*^ji *" 1 a5" <A>q vJj^L fLo© 

As>iaISJ© ^y**o b iJolol©^A Aa|.sI©^>- ^yiA^b^oj Aj (S ^ Lgx5\£©L® Olj© 

Lg* I _/? AJLaj^>o aT c^lob* Olj© \© O^Lf^ 

(2?L»liAi Jy ^ (JO La OljJ 6 aS" I i^Pto A> Ll ,ti*Ijl)oi^3 

Ji ©I J^j t£jL**^ f|ys>-l 1 y> - ji> ^m9 Olm) i^Ad^A (.jljL*** _^«j 

j\ Ij 2jZ>~ Ojl^i>Ol Luico j|jiA<ft 0^>_ ^j\ju*> C^L«a3 £~Z*aJZS Ap^Jj 

13 C^*»l *>5J3 I ^3^3<i Alu> y^3 ®Ji-l 3 !^(£$^.^Aj AjPt^Ii J2>3 o^li 

AXu»j^iOl 03^^333 {3^** 5 ^->Aj>CAli 3$ Ajuw* ^1 C*Plm< 

• Ct^l ^u*y 

^Jy»0 uu I *j juL |*gA a!$I* 

•5^ ^ f b Aa 0*^1 ^y^cC 3 3* 3 A ^33 

d>l_^I^ m» tXo j £3 jy«4^ Aa^LjJLo S^Ia^ \ J^5 ^>1 jJ-O 

SiAJo 1-oJ I-^3 OI^IaA^ . £am> 1 ecXi oili Ol-£»i (oI^LaaJ e^^r > ) 

jjCj L>OkS IaImJ 1^1» iy?t-a OlitLid Ol^J^A5^Jul»«tf> ^*liix**il ^°3 ^L. 

. Jo J3 1 ^ 3 ^T 3*t (£ '^ >m ^ 3 A*Iai 3 J^ 3 ^ 


ft 




t 



or AY 

ijlla© 

\JA? 

oY\r 

(juaIj) 0^A>_) 

\->YA 

\J‘ ♦ ♦ 


\j£>X 

\->axr 

(fL>«) c *—>* 

jL_Oljt_*** 

\->YY 

\JY 

:>>Xp- 

\J\\ 

a->x-r 

t SjZz* 

\->AT ! 

\. 

‘uar'v 

(crtrTjl) <^ J 


N'Xj'W 


\->&? 

ro-Y 

Oy? 

\JT\ 

r^ax 

u'A 


ot j>" I 0 y**{ l5jl 

Ol y cUu**i 3 Oy** £jt\ c^boo^jl tiL^jb c-^l £t*?b 

t cl*A v ;l^> ja Li j& ©;L*^ >f«Xo £bt£ : ^^5" oL b ^.yu 0y & <>>1 

( r> - iX&b 4| if Cm«I Ol ^^Isjl© O^L«l jfiAt 

• i 

3 $ys>~3 ®->L*» cil* t£lgA>La 3JyJ> 0 ^>L *J 4aa£ <^ 5* *Tc-l 

• 1 AiS^^yati^O Jp-j 43 l^4i l£lgA>l.A c j#*>l^d 4$^ C***! (jf 4i jyj 





Jk ** m+ * 

f 3 J \ j i A " j * 

IgA 1 3$ 


Al_ ~S> [fl 


• La f li 


— 

r-»'\ \ 

c/L^ 

VTA 

YO<\^ 

(jr’.j.i^Lui 1 

VT? 

'f^'P 

m*+ 

o~?> 

\->TA 

j'jrr 

Oy.s 


AJA'P 

\Sj 

TjTN 

\ -JfA 

oLl? 

VT\ 

TVAT 


Vt* 


\J“y>\j 

r^r 

T\^-?A 

V> 


C^LgdlI ^«< 3 l*jAj OIjIajui XJjpatXo La ^£»L>c-ol.^i 
lilu) t^lx>- L) jAi aT||J b3L Ul ^4)^3 iJ^®J-5 J 

• ^j>*t>^y> o<JkJbl.£u£ ijp L> ^Laj til* As C«*<u*d ^Ibl^J ^S' 

*$* -> 4 * ^^ ^ £r^y 



(Jui) < 2 ^ojl*** ciL iais Aj ^*ZcoLl£ 3 J o^j i 

$ Jo Jlo I ^ 3 ^- 3 ** *y*S*J^* jl ^*Jca t^LfcAL^ld t l* iJtxZa oljlx>*» ly>- 3 

SIS' +Z*-J5(S $7“ 3 v^A AjJLLlA A> JtJ L Jl_^>*» I ^|^J5«-A> 0«J^-« , -^t^l 'J* 

3l cl^ • C^**»l oJ \m fb*Sl jL*£ a5" 

1*3 ^ L***» I t£^Z** ciL Ij ^L*c Sj3 ciL jl t£.>L» iS' 

jUli is* _p- J3*<» (J* 3*5 AoU- O^iiS j\ Ca*jloI> a5^ ojLa>-» ciL 

. I LS^lil»3.i tX«>i*^^> A^ dl5^jldw ( 53 J 

olji Ai jUl J5 C~>*»l J>3^~3A* 13 £j\j\ _A-» aT t^loLa * 1 ?*^ft> 

3.> ^.Im> li OJu^L* 0 ^ 3 * ^ ^Z»aJo L«» * 3 * ♦ ♦ \ ^LjS A> tili ^AZo ( AS | Jo- 
cXS 1 aZz|. 5 util£>c_-A 31 jo I 3 Lp*ol \ AS^^s^ljb ^ ®3^ \ • ^3Jlp- 

t—SjLa* ^aL>-.i 3 l Jui 3 I aS^Caa«i| ^ImuO . oJLijL 03 * c-5"* ^y>-J5 

Olxxr-i a iy iSS y~ UiH&j-ol (jj| J\y3 olj^ <S3J cS.iL3 jlw 

^l^i>^i_Jllao Jya> C « < u a > Ji .CU<»I oOuijJ ^o ^LxLq cSOis^L jl 

ff 



a 5"*C*«»l Aj jPxjj* L l^lSQa^l a 5"*Cuiuj 

c?Lfc^**uA j$ aS* o^S* - IU j i ^^aa* Ij tXo I 

£-> li i\£>3 iXo I I . JiiftO Ajol.il .i y>- Aj iS yOjl> 

$ c**ul O^i ( y^y I 3*3 «Ac|_^9 flji5" 

ji\j olji j\ ^3J± j> aJl!Ljo <£y»*> 

JJI<Lojj t^-1 3^ J3* A* Lgi I A-*A d>ljj^ a 5" ^o ^lati 

O^XmuS'' Lj ^ jJiXlucO C^[p>j|(Xq tf 



1 ^ -51 J kS^ ji^ c*T_ \ y JC^ 

*£oU»aX» fwUxb ( a^ji) C-) l> oLal^-c 


Ol^i Ot I — zr- a5*" ^aaS^^o ^a,**> *(flN \ l°-^ w ?^""( fc 5' a 

ol +4 3* &J3^ pto—A _ S' 3 d^Ltfix^c-o ol^l>0 ldl>A» C*a*a*J l-> oiljcJ^c* 

• Ji j-o 

C^ljl^ aS*” JujU t^laji ^ ol^uXA ol^^i (J^>* aS^vS^I ^3l»MiO Vjl 

Aj C-*wJ t JbuuJb C-^ 1 jli C*^l ^jiXu«« C^^ - 

c£ I 03 . Ju l.©j C-T A *AaS Lo ^**juo aLuu J 3 aTiA^*» ^iai Aj A. aLw 

3l l-&3j ^SCo^S Aj uutfl ^iduJ (j*jljw aT 5 tJuu Lo 

JMaj^Ij c-t^ 3 ^ L aS" 01 3 3 ^^ J*J 3 $ ol 

fo 


oL»I-3t* ol£_^0 j\ L 

<^<a£’ o I 3l ^ ft>l ^~$ Justus ^L>* C***l C^>- l^j dJ_^ J^~3 CU* If 

ol£jL>0 ^ t£ ^klj ^jiai 33 AS*" C>w*i i_Jd»e <2/*J ^33 • ^ L®(_5* 

4^-3 _ \ \ J &tj$ 4$^ S^ JJbl^51) ^04) jf*l® J$ tXwL 

jC*J ^ g < fl *> .J IJ-* 4^* iXuU . £*tf»\»Juul 0^1^ ^ 

y&[> ^ ^ tili j£ cV-Q jiffh JaJ t^jJ 0(\*w5' 

. C—»l jSJj> B j\ a5"cJjU JJbl^p- 

pLLUt£j_^L> o^ol C*5^:>- l 4^ C-^l 

4f (%£if ^J^c (^i^4j iA>b J^Jo i£jj 1^51 ( y^ ©IOca* 45" (^5" 

yjx ->lja oUasiu olfct^4> c*w J*JUc oUi 4f JSX >ib iSifi>jlM 

• ojuO £k$ I j j&a& our^« ^ 

t _^p- 43 *5^lj^ -Ia«*^** 4i«^ld 4^^3j d jl*3 ^1*3 (J$ s £3 

& ^k^ui^A O^) JJbl^> ^C» Juij^>3l Ouu>L 4xl»>ta "^J A| *® 

(5txi>o^ ^ <J£l* 4> joL Y 3 X oLapla dI^!L-3 o\ 

. J<JLui^iaj43 43 j\ 

©Juil^P- w 4^4j t£J^lf CU«*| j*oli U* w»^f 3l —Ioa* 

4$^C—1^1 tXi*5"^y» £— \j tS\o^l>*> V^-?l Jo L 3 

&M 4^^/l^i iS\j** i$l**3jfj3 b f&LaS 0 J3) ***** CjIj^oXa 

Ob_3J *J33 <iL t$bb 4 s*aaj Jua5^_a> ci"Ju£j^>j\ Ja^#yu *A-oli 

4$" I 4^ ^aajIj 4a*Mj jl t4*« \ jo to (J^J >\ A *««*fl> 

4^CAAi J^3 (.ftll^cA t3^l^ 4j Ol^ iolo^5^^* 4-UU^| 

0 I ^4aA£»- ^W>cT t JuJlrL O^C.iS^^^“^JuitJ ua)LaS>ca <^LbC^^>^L 

^ 4^1^43.jl^oOL®^ 
.iXl^L cS JJ ^aLc>ca c£L&C«&^.«*L 4^" Ju.oL 

& Jl_& 0 Cu<j I Allwfl J^jj 4 j J^} 4?u!u 3 

J^l <TjJu CjSjp ^> 4f C-u“> 1 «l^Lu>^ 0-^^f J!jo U _^i»t^“4 j 

cS j>- tS'(Sj^bAj JujL oJuj Ju/» C^Ub AjJlt- Aa^J 

^ CuS^^4Ai^7 ^ * Jo I \ Y u;^> 43 &AptJ£>- J$5 4j ol JJ 

cailxAC^libC^^M4}Lb4il> O^ 1 Li 3 ^^} jJiil AjJL >-^jSb i$3~) 

Jo U^^^Xi I jk-^ (JT*LoJ ^^3 j5o L a5" ^-L?Ia3 ^ ^UujL Jaloi>Ol-?3^ 

£x> <Sjy* (> M I^ 45" t yli,>LM Co^i5"l I^t>lu , JJO <SjJ 

f? 


J3**i 



Lgj I <***_>-^—o <S$J Olji L c£ I AjiLp-OI J.i 

<xJ*jy>-j\ Jl-»I iSjZL—^Jj* m 3 3j> j ^^<aSCj 

^ ojui c3^*^ JJu*4j IxaA^ jj ^j|4j • C*>*»1 oOii^yo 

. oj lo^31 Ij Oljl^w f L>tS I j**3 oJ^O^jT* ^<JL>ca iSj ^y>-l _^> 

0>li ojo^-.* oL^i b obL>* JjC^jr ^ aS"\ X 

4**^- 3l l . JuS^ ^_«4**J>- ^fl>b <01 _} Laa»*C^ 1 I iXfc C^L^tLl^W^ i jJB 

4T <5j^x i?^3—£► iSlgcbt£r 45"j**JLo^x> d^**-**^ 0 -*^ 

f CM*i JiA3 4i ^yJU£> OcLa) «£l> JUif^x fa> (»*jf U Jjlgu (5^ 4 Sa>* 
^-^LQ [1 m? C*^ I jji*J J*Ci) 

. JuoL^U otXcld |a 5^ Owb jliali I <A> Lxj i^>- &S* ^ j^^-g 


Oui>L ^L^l^lxC- bi Ol JJ> cS^y>~ ^jp5^Ls»- a 5**^©bwa 0_^i I-® oJkpU^il 

Olj^ iXi $ *Xo | jjrxi-ob <jf33 a 5^ CU^I^gL Uj^_^ dlob A^ll> C«««**j 


^U.1 



JUm viU)j£jLc oUi ja-» las* f J£* 

c«-l ^gLJi fr^LkArf ^Jb l^lg&Lo .i J 0^» ^A-«bft> C) 2 {3*2+0 

■ Ci^i J^l ^ b^* 3 ? U*^ cr*W» -* 

t^libO d>Jyo 4j ^ r* O^J iXJjJ^> ta4^*jLt 

fV 






*3 ^ oL*& * oj ju* Ax>L ol jLw*» Igj I j\ aS*" jub I 

i^>OAj Ijojlxx* 3 *A*“> j5"^tx© y>j2 o^L© ^Js^i C«»u«A ^Juu C^Laa LI J*i 

oL® l£^ljuo jcaJJuT Jb 3 $ 0 \-> 3 $ Aj ol A*L J i J 3 1 

.$L 

^3 2J3 1 J^A) i^i I 3 *$**>^3 jU obi f aLr ^ LS* 9 " LoJtL 

A> 4^»Li> a5^c^Ia] ^ yt ft* ^ df 

Jl^*>* £jA i^j\y>~ -c^tAlijk^A^- (JaLj \jO\*~J> Aj tilo^Ji j*jjL 

. C«>*) \ oL i a^uij ii 

+ * 

t£^L© q[A*3 ^ys sjy>y 4j jLi ol 

JuJLoloo |j l<p I L c£jl^«Jb ^yljb a5^1a 31^<AO-J.? I <_y Aj t£ 

t^loL^AjuiilL oLuaS*- . ©Ju5^I^j 0^^ j\Z*» £y> C^Lad A> 

c—1053 JU \ ♦ * 1 ♦ ♦ . 4 * ♦ . (S\y fjV Ojla a 5^uXAo^y ol^j 

^3 Iaj . c-«*^\ aJLoL CjJ3 o!jLum» a5"*xa oL«£> Lu yu ^y*J 

(J J J^Ju) |Js3^l *i^- it Jj Oo ^Ju^iij 3 *Aj lVo 1 3 Aj aS" 1 ^.1 jc«*J 

^.«*l»<u> Aa^Ioia j| Cwl^ 

C^ljb^y Lui^J j\ J0L0 Ax^Lix© ^ij OI 3^ c£Li® 3 ®*AO 


- *y^ csi *J*yr5 *j (jrTA^ 


>J I A-flJaJLo 


UCAi 

t J J illH 


f%* 


A^caD lit 


OU^Ljd MtC kAj b jAdi^ 4Cb 6d^) y L a aw I 4*d?^£b oI^Lmi 

L JloIS"oIsLuj ^<L>- ^ 3 1 . wWl> 4*?yU) *u& 

iS y°l aS"^ y l©>« I f^£>- til> L y | y OLLo*> Jw^id 

^^La» aT ©iA“* v^I«m^>- 0*aAfty . OujIj C^*\ aJLuo \y Lx«t«**'l 

oIa^S^ 3 Juaj jIawJ lU^1(^1ax5I^ jIa^ Cj** 

J>jlJuAja7* Ju^mJ 1J Lo ^L$T^?o ATl^L 

AtdLi yr~ a![ 

^ f jLwolCX**i^ ^C-A b Ojlx«f^*£ iX^J^ytk jiaiAj j^^al A^i \ 

^aLx joU L L^Ju t jkMil> ajloL ^ *^- \jpyc&ui 

oL;>-^l C*~>\ «^a5>6&3 (j^J Aj A^xi lo^AJ tili^b ij*?b ^Lp^IA 5"<xiL 

. ^Xob<IsLo l?4*o Jj li t^ljbLo ^3 I^^Ai^ytP- 

i , t % u 9 oail^tA ^ l *31 Jmj Lb tS Lb, V^li / j j o^L^ i C^AaA^- 






fA 




OJ 3^*^ ^ ^4^ I (3 \ am 9 ^5^ iAaAmjaJ ^j^CJ L^] ^A 

.jij SjIa>*» jj—$3 j^AoJob ^31 0^£" • C**«»l Ojb C)^jaa *&13 

OC^ca** » (JaCwJ jl ^«j a 5^^«JtS^ Jd L (Oum)L ^a »Jla | 

jb»o t^LOj—S'feft J^-a^Lo ^ Ol^ ^ j^-o c-> | (^IfejLio J^^jjj <^j 

Oj3^3 a 5^>1 t£,>h_O JiLl iXa I ( j^AitdL ^y \yi i ^J*J^ jl Juo t_J I £yr**2 

a 5^£ _^s obi (^IJ^^Lc^.jju^'O *txi» J? ^b fj^ A,5^(^^^ti4j ajl^L 

. Joloj^I J>^3Ai AliO 

t£jhX9A> eJoj tO>L^>-^a Obl^L *S C.*a ^ <Aj b l£^J-£jO pb* JJ <^| 
i ** i ***^ ^o ^rt*!^ 11 ^^15 "Aj L^j I Jl«^C^m>j ^9 Lu 1 I a 5"c^l OvX*J>t^3 

-^JclT" **_Lad AxlaS jil) ®iX«i OtXuM *Z\yL* &3J *£\j iJSji *£&} JL 

Jlol^l A* ^aAO Ol^> b t£lA**^-,ji b obiaS3 

Oo JiPO b JlC«> ^ j) ji J. 9 |>fc <**'"*' La A) lOLbd A$Jo I 

^£»j£!>b LL ^rl i^jL&aoIouJ ASb^> J* jl j^L ^>£o ^^,-tjl LI .jwiS 
J^L-^ jV A^^jolr c*^>lo^> ^ j^ jb^ jLio ^Lj.j jol^LoT^ dlda-»l 

jl Juu | L ^5**Ai^l9j^ Lj jfii oIa^" 4^L> 1 • J>^*j 

CuJ Ol Ai Li ( iXwL (j) | J^j 3 tXw^A>L L> o^5 ^Aa*3 

jl Jo L* J^,Oj^« db l51a7| JL 0 JUa Jo.:>- jl ^j*o bad aIT" 

■ d-.A*>| ojuo | i^>-^Ai 

o^ ^15" (>t-"j oLp- Oj^> 

*i ojo j JJ^o ^ei JJo Aj aT^I 

oL^^l^r 3 ^a _^L15' oIjIjjI^ - 

aS^ChuiI b J pb ■ ib j^O Jildd oljb>j^ 

*J Oi j ojb^ A*] IL> pbjC a| CJJj*?J5 . C~J oi ^ 

. ,>^S"jjb|_p- CaAaAP- iL« jlS' 

Li a5"c^UjJu I jj^^I LI 

jb ^o^A j |jo<5>^^ A,, ^ ( ^*-^ f£yb** 

l^IA< g>^La...^ vi^bL-«rf yijLAit Lo aS^ i& 3 ^ (j^l d^L^>" 

(^LbAH«^lalA ObLa Jj-JLaAja 6i' J>a-5- \jb& (*i->b^> t Ju^UuCb J Jo j 

t ^aua<A jo jb aL>Is L jl JL jlj-fc Lju<3 tS iS Si>J> 






sSj^-13 j*r£ 


Aj OIjIaa* C^LgibLa jJ jpo*XO^^Aja^-^ 51 {3^ C>b>- 

ol jL** 1 aT ^ol^<A ^ I J * A J) . Cwu*l 1*9^^ Oj^ |J^jii> 

jjl C*£>=j ^/jls ^j ^ JuI^U t$}l$*cJU- 

. Joo^5**I jHa $ cXij ta.p- aJp^j 3 oljl^jl *bA3J^j&~ (S3 

oli^o^lli fy^[>k**AaAj} U^Uf^ 0^ Cjt^ 

^jLliLw*! lib oLoL»> Ia oLo JuioL“*l}ta® a 5*"Ob^bsl .iX£»lj^a 

^.CjJOjl^ Ufji) ^3 f^r^bl^AN iaid 

* (^*** 1 ^ aJ?^j OM.}Iaxj Aj jIaSI f I^:>-1 C*4wi 

c^jl— ^^lZij j\ joI^Ij j^> ^j^r Cjt^^ a 5^ jk*>»j^yci^lai 4 j Jiaju 
^^3 Aj i_^JIt A^La jJjJ (3^ L^lJulj (3^^^ 1 Oa 1 

. l£ ®Ij 

(jf'L^Jo^l^ a Ju^©La jJ 3^ frA ^ c>A A^tiT^lp^ w*C> Aj J>Lp* Aj ^j>- 1,? 

->J^c>i-^ ^-* * (G* H Darwin)^ jjb .* fb *> 

Aj Jiij Aj ^ JkAawJ 1J ^y 1 • C« i, l 0^^** t^loiiJ I J^aI^xj 

j\^J> ^Laj 2>Jy* Ij OljL>*> |Jlp J.alSCj t Ali(^ A^-jj OljljoL?- ^Jlfc JwolSo 



|j j| ®La I«Xp- ^a_J„?l,5 A.j^U>4j to . CU*«1 Oil^ 

( i _5^*i > * C*A*#1 O j—S l^^>- (S*X*-> {j+AJ *5©.ills I <31 aj I 

4* Li ^ C*«* l o Jca I J5 La cJU 4 j^ 0(\m> ^*aJ *r 

J*s 

!©JlO 45" • Ou»*>l o3^a AiXa I ^5"3L(Xal^- 4jL«^^a 

JjrT <-$3 ^ *5"^J^5!iJ^ya[0*b Jofl^ c£3l^4£ij 

.jciLiL^ (^1^5"^® j> I^q |*5"I ^*o 4ii|.> l£ 3l5*c<J L>- 

1^0 0^1 o^_^j (3L**5j ffLoJ J3 03^ * 4.1l[»l^ £->Lq cJ {.=>- *5" 

*r t (J I J * d) JI dj tjd*J ©5^*uS Cul) Id Lo ^iU lJ UL 

<Sj£j_S ij*(j-^i^; *■**„>—5 o^j—-3 iVeJ I C->J 

jl.J.5 oLL Jil*j OVU>-Ji tJUejl |J»» . Ouilj *Ij _^jJj fl»j| 

< J».J_ r ^wi5jlj 4lij *Xi I Lffl^tOJ^a ^SVsIiOlijjViar 

•**jf(S* ->.); <£ co.J $^sk, J;l" 



Z>r? Jj j>~<£J J*> J*' l r C-» £}_ lof ;*■ J3J _ \ r J£i 
dl»l i£ljte ji» JM ,j-*4- j **;—***),$> Jj» (^Cs^jj 

»£ .« c*t*J *U> 


.^^m»^4 C*4w3 

5i * I tl*5 "^a 3^.S*J jl 4 j^[j>- (S3 - >*j45"^ 5 ldj> 

■tf _-_ 

^.IflAJ 31 JJj Jo L t3 | 05^ [a oJ L>-4 j LS a ^ J* S -N 

•>l>° j J^y* ^ J= i ; 

O^^Lal .Jo^.*i^-a d^I*4 j Ja -> 3 ~ 3 T 3 ^ °-?L<>*» 

Ol j\ 45" C^Ia^c^Ij Ji (S ^ t I jl j5" ^a l*j»-li 


u&r? JilS cs" j** i ^ur® ^ 3^ t~r? 

U t£c~*>\ oU*> c—<->i dfSJ (j>\ (WJ^* 1 ) • wli J ->* \-> aJj! »aU jl 

3 I^3 4jJllaa ^3 *llwg> l *\ jhiJUA^bj L>loo ©La jJjy C^l^y 

J3— zr} Laolj ^ J* OVl^il j^Iib aS^^ a 4!*^-^^ 

fb*til ^CoJj3$ \j $$>■ Jf}jf £j+lu*Z*j Lo Cjt*J 

^$Co Jj jl Jj.a —P £-9^° 3^3 ^3? Jo ^1? 3!***^ j^lfib t 

jfcl* .J_£ Jl*l?-1 4j3C13*1jOI b ^j&A Ju>li 

3J^>- l£b*3 j^> 3 Lo^yu ^/jljua t Jual 3^ £J La cJU-Aj i£**3 

Ju ZtJ$>- aS' O^^l —:>- jlt^A-o Js>\ Jo»3 

4a \zjiS 6 i^>-34» t£j—*3 3^y>- (^ 5 * ,j^ Cjt A ^ £-*Lo t$3J 

j \ C«Lc4a 4_Ji> 3 5£q2*a ^Iaj 3' J5 £> J ^xjo ) J-“» 3 ^a U*/ C*«*aj ^Loj jl 

4a t£«Xa3 3^y>" Cjt A -^ (3^“* 4APtA*«5^”^ 45 Jl^“3-^ ^ ! oU i>iU ^3,*> 

^aLc iX« |^—c> «XO xL £)^jS^\ . Libjl^b C^iXL 

$ Jo i Jjj.:?-3 4o £j*x> 3 cA^-* 4 A 3 I (J^l^ya J J C**A 4JL**> 1 ^T 

Jj juj ^5 3 ^ 

UuW*)^^q| C«il 4)^1)y t ^Ltt4) J^tfl>- y.1 ^ Imaa 

o^J 3T->^ c£ jP- 4>3 0J0U0 (-AU$33 l-> t$l^ 

1 (jl5u CjF** Atf id 1 • C*Atfi l^^if 1 t^yol X J^«j 0 ^X> iX> iX^i) 

3 a—-> l> <U 5^^y>- dpb«xj ^3*1^03^9 £yAj^ XlSO C^uUaA oli«^33^ *33^ Ij 

0-^1^ Ol^-> ^ L*1 t Jj l-o-ya^U Lo ^yu 0^3 ^3^<_^ Q Lo ^5 b»3 

^ b JC*P 3 >i»4j (J b*»4wW ( JkjL^j (J^-jal^ C^joj tLaja c3lj ^^31 OL«»^i » 33 ^ b 
J5 3b-**y 3 J \ <-Aj 4^ {£ jaij&*j a( 3 l^> I 4.5 *<£ J ^Ic4j Jii Jk£>l 

* JuS*^ Xi O I 

L^J l<Aj 0^^***^i ^<3** 33 3^ ol^b j+*> Cj jjL»»i _)yjS* fl^i* tS'o\ cAc 

_Xi 1 ^—*3 C-*>*»l iXi^Jlmo &JljiXo ^.Ia>- (3^*0^ 3131 ^«X3 ^ba^3 

JJbl }Jy>~ ^ JuT CuLlLa (Jj 3i a 33 ^b ol^b^ «C^l3ti-*^> 
t \jb^JLiS'i£\ 3b^c?l^lAJu»i.A ob^cli\^3^x>3^ 

3^ t J3i <J ^ 6 *33^ jjA) tXj ^^ywo-b^ 4^*C***^l y i> 

b^l»j3.i 0>^" Lai . tXib 4xw\Jo ^ 3^3 4) Jo il3l (3^ bo 3! 3 

ja* 33b? ^ 3 ^( 3 ^ 45* ^llia Jo Lw JU-^1 (3^°3 ^-^bi 4^ Jojib 3 ^>*» 

®r 



1 . jjT y~ aJL^cC-Aj JJb|_^t3 »^j9 c?b**9 cfL L ^^J£>la*u© aTJc£»Ij ^3 1 
Jj^xLaT^Jc>tl«*© i£tg©J9 ©33 jh C>l^cl3 O 3 JJ t"^” 0 L?^** j\ U 33 L 0 ©33 J 

© ^}_9 Aj iS^^T^lilLo C^Lgjl^j . JJbl^— 1>~ t—4 a*»1j Aj^L© iSyJijz 0^^ Jo 1-oJ 

© ^^3 Jo ^Ij^© <—*©**» V ^ 4 A« Jo i ^© ^3 Jo Jl£j y I 0 *£*o 3 Jo 3 * 0 ^© (Jjui© 

^7 IjjbLdi© aJuj>~ 31 Lg—o I • ^ ^ 03 ! y* —4 ** 033J Aj 0b^*9 aJ 3 I 

Jlo^ Aj JulS^^-A d^Lo I t£jj —9 C?lji A_S^ lg> 3J <-iJ^ a5^ Jj^j 

. C—»l o$J31 

©33JA^tJ Lc>- aS^3^a^> Aj>eAljjoL 0 3*}9 jl I 

©J^ JaJs* *^3 I <^^**31 b JokX*»J^> '^ A 3-)yr O^Lo 

^iOl • Ouib ©Juo jjJL ^co3^ La *tf ^y t£(jbjc©33^3-?' - Ouwl J-ijL 

^yoLo ©^5^ jljl (j*bu3l < — JjLo tj 3 $ A^J ^**»J Aj>caIj ^)3 I Aj Ol^(^ AAjufU't© 

(j^'j ^ yr ©L© aJl^ju s^U ^^193 . c*>-l c*cL>3j <~o^9 c**3j £^©3 jLo 1 aj 
j\ yt~> J—OJ *jf jA*S *3 yio \ J\& <y»J fjf {y- l 

fUwl 333 3J jlo» *r J-©3 3^?- c-> 3 L*j ©33J »*3 3 -b -if • ^ 3 J 0 >*^l 

JoJdT £ 3 *^ 3 © C~-l c-frUi \ X JjU© ^?L>- JU»-3J *is* 

Jo 3 ^5"jJoq ^> 33 !.} AlCiL u>- . cu«*L© »i*p« j\ jr3^ ©33j*©l £}t*J f^r 

C5^-^ APj^^w C>Jc5*-^ ^^ ^ J3** 

. J^L ©i ^3 

3(^9 \t«i>c3J3j—A J-o9 *rb 33^*^^*^*“ C) 3 * ^ 

t 1^*3 c£ j>~ CA-y* y. *ljil y \ (yy*Z t^l©iL» ^^Aj < Ali^5^ 

f ♦ J^Lui t^lAJl^li^^ y^eX^ JU-J^ ©U . JUilj J^l ^*cj JISJl Jfcj Ju> j15^a> 

Jal5^ (^lio I cS J_s- dl JSJ \A ^*>3 JJi*J (j^j 

ALali IaX_^CA * J 3 ? jl Jj3 ©L© O^L© ^ * 9 3 * 

aS"'Aa^Is^c© . J^a*»^a© j c^msu Aj jl ^jXz»*yu* 

I 3 <3^9 Ai^>U j AJk9 CJJy^> (y A J ^y yya&%A O J3 0^3J 

AlCi© ojU aJL-^U OUj Ol JJ fy> \y Lo . JJb^^ oL^ (^—©3 
(y^j Xa y yS* aJu©U jl yjtiij jS' AaJ* ^© - ^ - = \ \ ♦ 33^*jl ©L© 

AaX\ \ ♦ ^ImoL 33^*^^ Jaip- 03>^9 Aj Lu ^*i Ol 3 *^3f 

5y>~ Jy*zA J3 J Aj o^L© I As JciU Ojp yi*^i 





<>La cS ^ \ \ \ • * ( \ \ • )' 

. £**A aJu$^ X jfo J$J —— aX> I ^a Ca>04j aLa <j*J ^ C->«Xa (^| 

ala^ (j^nj 0^=T • 3^3 ^ O^a £ji\ 

c«t L» l)iitlj ^15^^^—>• liil t\) I (JaC«j O^j ol Ji 

4j oLa_5 ( y ~ *"°3 £*£^’ u> 1 • C***>| 

0*£^>»*»^j I A,AA^l.^s-a^> 3 ajL** L> 1 jJJo Iaa-IjI. 5 ^LiAa^j>- 

c.c^^-= ^3 (\ +-^|-) = (jt*j 

• ^/J^^jo^la ^ C ^ A> — u^ 3 *^ (J> <^y* -f- oU 

^^ CX^3l *Laj LX*j c>J ^ Lo 

* C<^1 olj^a ^l?o I ^i.5 CtS^ ^>" Ctii C«frL<» 0 <,Xa 4^ ^_aju o$ j* 

J$ w>jU> tjj& O) £*^4 *x*3j> A* J* cSjr> j$ 4f ^IPJUJ jya? 

C<A>Lfcu fj>- pU) Afi ^laujl wjU) ojJ^U iUlf J)l J jul4*£fj 4;ttL» 

C**>^ jA 

lAw$^aIam^ Aj 4^ 0?Uj Ji (iLLil 1 

L* Ol>r U^£i^ £^>*1 (j-*^ *^i*x£S ^>1 (^AA* (^^4 

t^lg^Lj ^3 Lj> 3 3i aS" olj Cv^_^3 LgAj c£jjU l3jL*»> £jaJu>- -bad • J^4 

JoJl£o Jfj I C*5*i if Lb Ja^ 4jLali C*x»l ^j3 Jo ,^>^o ojj ll^a 

^* i6 ? o Jo tXwJ jl iA>j L oJluuS' Jta ^um3 L 4<,9^^ 

t Juia^o ^^IsJtA*u^ jl^u 1 Jo-Aj Jo Ijpo J_a J ^ A^0l3l <J^ ^.£^5* o3 

Ja ^ J^>* Ol JJ O^^T * C*^l 4lij lo VL jlo 3^Jl 

J^-UvJL***^ ♦ i^o y$ a 5^^a ^Pt>Jo t Jta j ^yo JtxjjAj ^Lx^i C*A** 

> Jo I^J It 4xuJ l^J oJlavuS^ 

a 5^ c ^3 • A I J a La jJ^T A«d|^ J^aLS^ ^ ^aJ I ^a l 

^LLaj C<w J I^xj ( iX*j liA^ Jua>J^^ jl djLutf Juo^ (JaC 4?tAiij Ji 

CJ^A/****? Ai-^ . ^-U JAj 

^dL ^3^3 ^*a3 (^3 Jo^_^3 JuLoo^^i tSLbo^l^J L> jl 

j) Jui ^jxuJtLa^ J^a*< ^**» Aj _> oJ > La L^Jo a 5^ ^^°3 C^3l^ ^5 >-ai , Jo La 

olxL5 6 3l ^jmJ IjLAJ • Jo .3 _^jliT (J iL>l ^3 La jl^a Ca^JJ oLy jjSotf 


af 



3^ fl.oXA5^ 1^*3 . O (j+Aj ^|juccJl.^£ 3 c^a^ic £-*U 

i Jo >J> J-Car cr^ Ol tS’O^JU J^lAxijJU A^^S^jb »Xc.L>- Al^^i 

£yj Ol^ £^93 Aj t^lo^y^a | Ji . C^loX <£^ 3 ! 3 _^*-fl> 

JJ^ O^La S J 3 * 0 \ ( J*JZ aS^Ju^ l£iX?~A> * Je Li I a5^ 

© 0 k**O£^ij aS" C^loLy* J I (Jpbu j\ u^^bu ©J 3 ^b duXj^^ Juaj) 

• | H ) »P j^“ 

L?l^^_^o 3 5J 3 | 3^>-JA> c ^ 3 wr ^J^ I J (£*\sj&s>- A oUi ja\ 1 

U3—ji) AT♦ ♦ ^J?j$3 Jjj ^ A/3j Aa$3 \Xa3JJ^>- 

O^i?3.> (p i J- 3 b>- c£*_U> (C—lj*^b Oljbuuf Jo J ©33-^b AmuULo.} 

\%Xp~ ( ^*a 3 £*b**» 3l ^o^laC. £jL& AjJa93 Jji. jUiLlj .9 «iTJjj jL~J jjj 

tjf.J^V. 5 cl«*j ®U . oi ela (_-P-Lp (J-^ Ol jlj <* 0 _P 

. Ijlj .>1 ol_A~»> ^_L ^5 <<*Lo 

A?CaAJ t oJui JjCiJ J^oj «k-. to JJj ^X~=rj> 3 l 0 L 0 _p 1 

ejLil ^IaS aS^oI-*^" • Alij__j Jj Ol aI&U® .sI^joAj ^»-lj 

iS*” JmL^A j® 4jV Ja> jl L (^A*j I duijJ 
J^V A>*> Jj Jc>- ciLj^d Oojbjl^$0 I g*la*0^ ^ 

Ai>b< tab* - i£.Ci^ AjVciL 3 I ^-«3 aI>*»^ . jjb^^A <^*3 ji 

\ * * br £ * { y^lj aT (*—->l ^y l^y T-^Y is^^o ye&*A 033b) Cwu>! ©OmJ 
l£^ y* £ja^Xm* [Xa^J I il y* A* Y (S3J Aj Y ^1 | . Axibl ^Xo J S 

<x»>j^jn ^Xa^S'j\ jjb ^jilxJL^Aj ol ^ 3 ^-^ ^ 13 ^ cJbb OI a* aS^ ^5: 

^ \<X& aJumA> Ol 3 l b . J^b^yo OkJL^A ^3 ^ j* uAwso b Lo ^yu 3 

Ax*uA> ^y > b^>J • C«^! oJuiAx^bi ^^L*<Oi j ^y> I jl Li it aS"^aaS'' loui 

^(lXwL J+Z++* CS*^~ vJl^c^-|^ C*«>1 \ ♦ u-o j9 033 aT(X jls 

(^-3 f^r3l lj(>°3 033 ^^3 ATbco I 3 I 

crcf Oy_l * aj ^3^ Ol f^o J5! 

AlJi ■^ 3 '^’C 5 a A-^b <^“3 aTc*-! ^1 L^CJUj ijfya&LA 033 ^y ^ 3l 

b 3 Aa3^^ '<—)3ty* 3 Aa^L^ - C^cj c tiLc **»3 O *^ 1 Ij^ - 

t. \ Ix w l_y k jal.,.7,yc^ ilj -03 AJuI>b ^-» La cJb»- 3 _^*io ^y-O AS^jXb ©jJti fU»eil 

jl *& JJi <£*~^rj>. C5**-J Oi-r^ui^f °^i 4 0^“-^ 0^ Uii 

Ol jl^Jljb 3 ol<Xa tSl^L^ - dClu C?J>l>j _>L-»o ^Ijlaa CuX 1 Jj>- ,*^*3 


eft 



0\ J3* Aj £>**3 l> ( t jr'l^jo Lo *ju> - Jtw 1> t cxi» b^ - 


jImm) jIiXaa Aj Aa>^ 1^^JLu«i £»*l^jLs3i |^ I3 C^l 

.Li^^Za tjf y &>za OJ3 aS" I^L Ai^b jlLaxi \ juL 

^lCjc«»(j^^*a5»co 03.9 31 ^5bi \ JflA® ^Z*j j U*$*0&mC)J3 3l J^S ^b>~ ob 

b 4>U ^Joaj^xa ) 03.9 a5^ j\** —a^t7 . Ol^L^jZzLo C*J bb 3 bb- 

. Cw^lo^oi ^j^'9 Aj IJ A?c*aj ^j1 YjY 

.«a£(>^£Zh» *A>b U eU ^£*> ^Ia) 0bz>b ( *^ A j t_5^>w 

^ $w**f ->fjd 4>^£>- olt 

3l aS** OiMiAi L^l ob * j —-* ^b«w> A*Ja® ©b 1 

J3^ J—3l a 5** AZi?*^ At ojuj liX^>“ 3.>b 

^ja-O 31 ©b ^ —Id3 oI $ oJi>L ^JL£j i_-<ac- JU 

JlwL 0J3 I CU*0 Aj ^U^^-aS I C^TJ b (J iti3 Ua-aO SL 49U3 tXi»U 

jl<V x> Jj a 5" jZZ>-b^o bb^^a J <Ao^b oT 6 

a\j LaZqAj i1 5>- 4m?caaj ^Z*»jAj lib^> Oi^ * CJ^ ^J>- t£3^ ^«>*A*^b 

Ajib- i£3 a5^ ■> J$ — *aS oly^ Aj^&>- <_jb ^ZajL ©i^> Oi^ 

4j^L o- ob* a5" ^b-*- Id^AA ? 

^^^JO.9^ bib <J?l C-3»cr (j*^o3 aS" © 0 l£» fci-C-L £ja* 3 
JaLewM^CJ ^©1 ol-i^r?" Ai . UOjuf^ 3^Afe^) 

l^^^AA*bL^A*>^i Ll® 1 Ax* 33 (_£*** 0t°3 ^*L® iS3J a 5^b 

ja) aS^C^ t ^ I Apuo oOjJj ^3 |oJu paS^ oU^- • 

3l (ijLjl^5 0L0 c $3j>3J A5^^pJa«* ^1 >u ) 0^3 ^yiltxS ^ 

«3ji?9^^ cS’iXo ( A)il^- ^jj| cJlC As . C^l Ol ^il> 

. c**jIaa oLo^jP^_/^ 3l obk*5^^.^- ooli« 

• Ci^l Ol A) ®U ^Ka-.*) I 0*5^—^ 3l ^uo jj«» ^ji., ^Jtij c3**^> LI 
C^b O^ 0 ^ ^Lj ‘ CS-\ 

i^^LlZa i\A33J^ : r t -23'j Jua ^Ju Ju a^^Jlj J53 oJLao ^bo 1 
^jb $ b»jL$ Jkib aS^^Ia 3lil<sL tXG^ JJrT J^.9^ * j^Otbi .JiZbi 
^j| OjLp A>. 3J^3J < ^ I ^o^>-3Aj 3 ^= a - 4 *' 

0^°3 J-*»L_^- (J^sf t-T-iC^J-*jZi L& t v^3 £-J La 0^>a 3~> 

. cu^I^*a 3 ^bi b> y * L ^a**y* a 3 * * * oLa ^.j aJu» 1®_\ 





. a> \j 

J3$ a> cS'^y>~ ^Ji c-*^d a 5^ ^S^L^ta**! a>-^^ 

lj Ix^XO C*«l| J—*>L ^La>- 

JAaBJ LfbJi3_> *$” c£j^I?A> JkitO^o JmJLaj jLaa«J j|jJLo Aj ^J^xja 

^^S ^Jb|^> AjLi >-|^jA O^ |<AjU a5^* CmAaS' ^miA AjJ IL&O 

^y^jUJ^jOJUj^k < »AO ->J>-j*>t>cJ*4> oiUj^ ocxli \j[a 

.jut 4x$l> ^fjil JL» ^ f ♦ j * ♦ ♦ ^ j& 4*Jb «^b c**J 4 i j 

OJla Jj Jg a 5^ ^u>-li A> ^>1 aT duO^-a ^tai A> 

. f)j,> JuifL AJuuj | jli OV | —<L$,}L ^c>- * oiAO 

1^ jlj L^ilC um) |^i 1 4^3L) CumaJ ^**> 4)L?&UJ^> 

J5" jI<A-Ju> (JJrr oliy*>-l Aj I j^cj ja> t Oj^l Jl o^S^c-uo 

JuL 3 (S'j*** oleyi^l ^i3_j 'cu«>l *juiLrfj Ju^>- a> Ij ol 

joAtf^) Ijim aS"*^* LeyJ» 11 > OtX^ L«<A) lJ^mi^J c5^4u^6^l) aS > '|^^ ^ u^r* 

AmijLaacoOu^Ax/*»L>ca 3jJ O0 u> vJ_^-L> CU> t> o^L y& cjLlij oj'ul^ 

ijO^L^^iLdl ® ^ talx»Oyjc>- 1 

• C5* JJ** (jt*' J 

iJi AaA^^AAJ C^^UmA> I jJ i J fAAli ^yL»ft 

^5^^yaAl=5»-yx Ja*Ji (c*»"l AZ^J^oLa 0 <*£li>->* cA-03l *5^) ^JIaiJL** 

^ ^S 'CUtLui Y A> 0 _£> CUCLmj A^ ^3^4-J^I „>] JuLo ^)uuJ Ij J3J \JjjJp aS^ 


.Ol^L AlsL 


Iaap&a Ali^__^ Cjjy& ©La Juo ^_j | C-^el a5^ J 


3 uaAJ 

w V * P 


** * 




A> J3J jjluJ JU ♦ ♦ ♦ J5 A S AliA^tJii VLi C*uuj jl \ 

j\ J$J OfcX-a la^j* . a Jo- AS"c?J_^i?Ai ^ A*ilj ~—>|.i a* 

X * 

* ^ • j • * * JL- • cu>u| a*i l> *3^01 

t 1 f ^ • • • 

♦ ♦ c5 1-ai - (J*~t^i ur^i^ clH^ <-P ^ 

7 • 

^ 3 C«*ua) j ^Lk^^ljuta ^-j I Alx_]| ,Ju^L »Juj C-eL cJut> lo^yuL Aaj l> 

oIo^LmLa ^^5 (SJ3^ ^-JL>- aT CU»f| (^U>- 

. c~*»l aI^U 


ftY 


•• 



^ l^yoLo C<5 ^p- 

J5 4$^) ^SC-o ISCo dl£l*0 tiii ^JS' Jj\jl£i^ tiLi y*J 1^5^'I 

i jr* £ , jjU^sL y«> V 4.w^ < o.ft> Jo L ^C*^l 0 U 3 ol^u*>i 

Ju L> ©La $^~l£{£<y+& 4j $J oLa li C-Ac-4j 

. Jla5^ J^Lp- 

bi) jjS tf bA«tfb Aa>L ^jaM4 I j Jl jiujb oli ji^y* uU^ ^1 
(If j£-S») «A)b JUajI jjJ* abj buJ *U^li 4# j &sjT jj* y**j j\ 



J hi jUj4 Uif 1^ i^j c*f^ 4T ^*i —>f 

.wb JJJ& O oU 

JLaIjI c-S*" j>- j| *; 0?*^ dfs^Xoy? 

’I_^a| ill53e**>l IJJ (c—1 jjj XA Xf) c*~>\ y^j J3^ *1* 

0ut*5^ya (j^iuA 4 j Ij iXa ^I^aI Cfy-* * Lg^^jLSl 4j l> X*3 

C) IjJ ijk*- *x* <J* 1-> -)l Oo* jr'lj Oyz 

a (J^l^ j> (C) S3 3l iXiS^(-iilsitA CXg-P- \j y+*j *& 

)Juu» jj5" **■*«* ,5 |A) 3^ /V ^ }A*»-G XptA/J 3 Co"l jAma) 


-r^e 1X0 <_s* cs*^ 

• (_j*> 


* (^5* * 

«L»-iXo^ C*«» 1 0 (S3j^ jl 0 <S}j *i >-9 _r^-^ 


oA 































3 ^^. JlIa^^a J\ $Ia Aj C^IaoLp- C^bbJ 

tXifal^>- ^j Lli ^j*a 3 J 3 ^ Aj ^ Aj 3 JJbl3P- <3*j|jcA I J •Lg 

^LS* jfs j' ->-^ O^^Aj^Zw^^ • -sta 

. JulS^^A cj£^pr- ^PCajjIa ^|i\a {£* (sz*jj\ t£Ju 5 *Aj #LoJ 

(^uX^b 3 J^-,a 3 JJ^r?- ^1 ^cj| 3L0 I L>- ^aS^cAc- Aj yiy^ ^ 

• cU“>l ^lx>j oi^ ob*** 33* oLa $ (^-°3 ^l-*j 1 

J y>- ^\ a 5 ^jI.^a oIa ^JL^o t^lz AxaiIpca 

(OV cJ >3 i jIaIaa «^»j ^j 3 CU-^i O3J Jl-P- lXJo Ia J^o Aa*iJl^ 3i Ja 3 

1 ^J >3 Ia 3 a 5 ^Jl«» 3 ( 3 * ^iai A> Jk >*»^j ^>^JlS , "^i ?3 Aj *Ia Ij O3J 

3 *> 3 l C*o ^“3 Aj £j*a 3 a 5 "*C-^l (3 I Oil I ^A»xfl ^ 3^9 tio-Lua 3I Apcj I 

45 "x>la £js\ Aj l^*LU J3$^tXa , JuL^^a 33 ^** JLm ^jLAaa 

CA^>" * C~“>1 t>& 2 > ^y >ji Ol C^ 33 ^°l jIj^aa J.>1*a JkA 3 jjp»- iUXlU-ol olJr^ 0 
^3 *a 3 £tla»*» a 5 "*JoIaIp-L^ ^3!^ J3J3 (3t^ (3 ajQ A C^UliaA ^jIaIa^ aS" 

A-cil^ jL^-o t- 3 }ta> I 0i^3-^^*^3 b J^j L^l^03-^ ^1? 3,5 

^3«P £_*»**>3 t^bbU. 3.5 3 l fjJ £jS" t^LbtjlS C-oui *»3 CU^m«S aS"^I*a ^jj Jo 

^3*a£ A ^<^3 La ^£3 c?L(bjLA 3 aS^I^o j 3 ^ * ^CI^**lo^3> o<AaaJ3» 

f^J=> J 5 a 5 "Aj>t>Jo Jo L 4 Jo ^ 3 ^*"^° (-^^Xi-o ^.j Ia A> JujIj ^S Lg> I 

3 °^3? ilo 3 ®L° lJl '° 3 -^, 3 ?” 1 ^ 3 ^^^ <^l*pJ 3 -i 

jl~A> ^a! ^1 . ju^I o J> J-pU l ?cj I <—*>*»Lo a> ( ^3 

3^ 3 l aT^J^a lj O I 3 0 > IJ cLa ITJ^U 

, JutiL owVaJ Lu\^ 3lS*" aJj-p id Aj 0^30 33 ^^!^° JL^^^LAaA 

^—■*^3 (3*J_?" v -' , l aT Jo I ^a v^aPcC- Aj J 3 I Aijb3 

Alil^ oU cS^ JJ ^5i C 3*^ (3^3 ^JgA» | 3 

iC^l iA^^jua^ - 3 

©iXA I Jlo£ Aj oIa i^S' jp~ J 2 * Jia 3 J 3 ^ _y*l aS"L^Joo oLxJliaA 

^»3xS^ aI^Is ^y> 1 ^jjuu>- C^IaIh^pIsAj aS^O I 3^ ^3**^ o[a a 5 ^eiU 0^*0 

lx.oj 3 jjij 33 ^^^® A* 3 ^3*^(3° (—'ll ^*3^ (3*-®-^ Aj I^Jk^cA iAaS"^ gAcwJ QoitC- 

^j^p- I (£ I IJ aIIima i o jL J J ^3 ^3^(3* pJoJ^L 3 l 

C?34^*3 Olfr^ipi {j**j (3^^ ^ 1 L?33^° aL>-^aAj —\ 


. lU^I 


oJJj 


la Jul* 


^ULi 





I \jQ\ £ 

oU J 2 Ju j jy> 

^Isp\ C*»*u9 4^^alSCito ^oo t ^*a 3 3 l ®L® j\ 4jL^?ld^j 

i£ 3 ^ \ CU^r ^X«aL 3 J JtT * O3J b C-iLs*- 4 > 3^ 

3 J ^*\ 3l (J^L>- 3 tXili oJuo I ^ 3 ^ 3 ^ oLa ^Lzm* (^"3 

i*rU 3 lj ©L® -> 3 ^ ^ ^I*i*jI> Ia» J^a 

^Iaa> CU»4 h 9 cfh ]a&& 4£> Aa.fr ( 3 *j|ju& ^L> 3 .> oL® 4^ JuSili 4 jL>- 1**> ^La> (J»30^4 j 

«—^>tC- jl^dl ^Uwl i_>UAt» ^y&l^4ols>- • ijli 4^* (3^3 <-3^L> 4> 

4$^ oJuJii * ^3"*(^ A 0 I jt* ^ ©jL _ _j 3 

C^(J I Ju) Lo d*«>\ O^L© ^*j jLa^I jl C^jLuuJ o jL 0 ^u> Jlum) 1 ^ 

J3J 4^»Jb O 13\ L$\o ^SCaO a5"C«*\ C? 3 » 4i iXJ^J $>- 33 ^ 4j ^jlLrfi Jl/uil 

• CX^l L*w o 3 



J l* b 9 jl (dhUi Jj)jU*J j*>Li* 1 } 4 f) oU JSA 

. c—tjTjCi *j>J& 4 $I>UmI 4j J? 3 ) '$**■ - &*Ha 

ajy ,^b 0*3 £l^1 4Tcm-I ^ 3 ^* ^ 3 * 

IpJljfij AP'&is* Ol£i f j £>$£« ^ J*lrfa> .a^*U ©0 jf 

. Om«»I 0 ^ 3 ^ ^ 3 *f %Lpld ^Jb ^ja*3 3 4f ^©*1 ^Uj 4> 


CX“»I c^wLtU i J&^ jS _£>- L Juo 3 -Jj^T ^3 45 L*ti | jl 

cJU>-4j 33^ 4^ t ©L® 3^ (3^*3 40 L?- <£ 33 ^ 3 ^^ C*S»t> 45^j»lfrju&3 Jy>- Itil 
t^l^l cXa 3 3 \ ^>^lL ^1^3 AN <^5^*4 ->3^^ t0 3f £i^* 







t La C-JL^- i Li ©La A\^?ld Ajjcill^* 3 J^U LgA»>^jlAdl 

©Ju^«»3 4> ^I*mj li 0^3 £l*Ol * ©3l»Ail 4 j 

£^*■*3 CU$j?- 33 © jZ I a 5* JJtO^A OL&J •l-' 0 J^C-S £^3 ^£*a AjJliaA . t\jiL 

W**>^ O^ 31 4*J ^A ^>*> t_^»J ^9 (3*^ La I 1 Cm***! ^)j ^is> 

0>-^r • ^ ^ abo f tLL?U ^ jj f4*«i I^T JUJ 3J»- i$L^ 

O**^ Oib fa_J 'aob ^aaIamA i^tAtfLo aJ^?L® c-ucCa U JLa 3 Jj*? t£Lfc> 3 ^*S 

oU W*?U 4f c*mA ^iUJ *J J?j{ ja i Jlsh> ^j)l 4f p> j*X) ApuO) 

<>Jj:> ©L JLA ^bLk .(\& JSJt.) c—t *$# f>* U U 

^1 j C^^iUuaJ J^imI ^aaXJ Coci (^) i jl jiCt^CMl t JlaL^J jl 4^^J6 

^15" *X®3 3^>- *^3* l$Ub 3 ©Ia 4JL©ld I C«ifr 4j 03 ^ ^ ^^ 

C>Tjl J CUiT (OlaTcJLs) (£ju> . 1A1I0^S^J.^al^- _^S 

csM~ ©La ^^*3 45"* Cam'I Oi 1 3l ^5"*L>- C©Jl£> Jk^r>cJLa JlaJ> | 3 ^>-3 ■ ^ Lo 

(J^jj«iwA) OI tX-otj? - jjlJ ^ Cv^ 1 ,^3 jl 

( .33^ 4 *p-|^ys Y J i J*o 3 *3) • J^L^ya piJ^ 

^ja ®3 Jf oLc j *3 : &$**y^j^a ^Laj 4 * ^yLo 

U>du 1 3l j /ow 4 =^ • c—I »Xol> j* U M«a** ©L 3 c*~l 

|J I 0<4^* ^1 C*aA oLa (JaS"* 33^Jj3 ci^u’ 4 j 


Ju»L 4 x 3 Oj^ 


t S 


u & « g j ^5*^| La| 3jlju 33^3 ^ I °La 33 45^CU***^i ©Juii_^j <_s 4 * 4 -^^ 
iOl^ C^»l3 ^^L>- ©^lala Ol C^Lu9l^4r>-t ©jJjoL^i^i l^sl 3l 0 I ^La>«* 

sZ***J$5 A Jk£& «X© 3 ^L®£>ti l 3l 4^3>_^J ^Lldiro^jli Lo^fli SjlS 

4 I 3 AJ J3 3 I—aj 1 L Ja) 1^jC> 3 ijb • C*m)I 3 jl^3 j«3 ^^3 Lb«»J J3 

^ls a ^^^ ^^ (3^ ^ (N^ J^ 1 ) I >liu 

4$^ ^JLp- J3> ^.la YA ♦ ®La ^a Jp 4^Ijlj>- J3> O | ^35"lo^>- 3 

3 CUi^^-a ^>^L^3 J3^ L-W Ju>-Lw 3l 45"jtJ J*3i4i U-jU P Ujjl 

^" rf 3 4*P-U 

<C*^l ^jl^OAO t^Lg^U* 31 ^a-©5^»—> I (JT* I^aj I OjvXB L)^^ 

j^“ 4L>li £j^S> {J^ ^ ^-5^ (> 3^ 03>l3 <3^^ —\ 

3 ^ Aj ^L>- c£3c 3^L!L>I ui^jjta & Jus 3 A$ JuS^^A 

Laaa 4 X ^5 Id woi5Ca l> C1 -<a*»| ^ yS>~ 5>CA iJ 



.^>tXO^yci OI dl> jlr 3 oU> J c*>3 JJ> \j ojlS {j~>33 ^U*** 

1*0y&- 4 hUj 3 Lb^tAp- 3 IaIo.> ^Loj (Ji ^ytaji ^J?L>-Aj c£l j* i& 0lj>3^° i (j*j 

Ooj^l^ys^jl^ jLii $y>- a* ^y* ^1 t 3 -> c$Iaa£o 3 

C*-» 3 ^ ^ Cx^ 



j& *9p T 4**£ v5 i a j* u I oU jjtun y* ( —\9 JCa 

(^3^ 4a>- f jJk 4£ju 4)) «Am»a 4 c>tX*s 0 I 4 J&J& ohX»i V^ 


• ^^5 1j oU MS ^ il ^O * Ix-j 


oU iSjj 


^x.L&'iS' ^Jy*3$ !jIa>*» ^La^L c£<>b3 »L® Jj* <ss-> 


*■ .\.^_y^A ^.LiS Aj C*^l e$jy>- * ^JutXo iSl&bjS' aX^>J ^^>-3 ^ ut*j 


?r 




^ y^ vXaaa jjf^*3 JJ 

^yliii.i I i^ljbAiljo At t£jL*uj CJbl*i a 5^C—I Ol t^bbAS Lfto ©L t£jj 

liU^ .vXliU^ 0\j\ J&J Jf (^3 «JU j 

©L lsUajUo^ j^^ AjUr J+£S \x I? \* 3l ^3 ^LiAiT 
\ A ♦ 31 oLs 4 s ® < 3 ^ jta J 3 * \ ♦ ♦ Ij A • bi li 

jl (^IaHs*- jl piwla*yoo 3 ©L© <J»lfrA}bo . J >^© 

cJSojl ^LS^C*ia> ojljol 4j uU^Uol A$"Al$L 1 ^* 3 $^ 

.ijl^ j|^5 li jVl c3lpla^ ji aS^aHIs*- c-ftS^. ^c^*»l 

^j4xwL^ <ilo l* ^>£0 cs^>y. $ ^IpsAj IfiO ^*sjo • C*> A 'I ^vlau^A ll<uui 
©jIjuIa» I ^l^jl a5^Jo 3^ L5 © ©JtO aJj <^J>| Joo AS bo ix^O J.i Id li . Jol©Jj£» 

. jJjo^© ob«j ol«£ ,> * , ta Ajbob^lj3*«> f ^3 Aa 1 >- tdl^J 3 ! 

Jo J^C^lftAj iib^ CU*«>| ilij Jd3^i lft>Ai bo j 4' , |^ < ©U ^>-|^j ^uu Ji 

oU*dL£>L> £-^>33 o > Uol j*3 Jdsli^^ It^bbAj bo j\ LS *& z > 
s ^fit^yt 3 ^fi>J^ ^J?3 ( ©L© JlTS• jJLc5" fC * <*->1 ^>- l£jo>- lr \j 

.c—l £^© 3 ->^ obt^ Li^ ^ L^jl j\ jlA l^>- a5\\I*o^ Ij 

, Ci^l ©J*o| Ay £)W ^itS^Ui obui>w ©L© cffbbASbo tLiJlo ©jlij.} 

^y> A£xdu LfbAj bo ^^jIaS^C*«* l£xj4 ®b> C^bbAj bo C^bbA^i? 

| ^***B j jyJb a5*"c*a*»! Ji AajJ I < ©L© A> ^Ia^Lm> t_-*3L l^Lgj Lg.Hi 

JUl^b 31^ I (j*U> O^b^lio ^>1 ©jbj.i a5"C?Iaj^Lw • £**»\ f j* 

^.Slojl A 5 "dol©Jua| ^Icu^i l^Aj bb^ aS^C -^1 ^1 ^1^3 

^^C3 3 <_s^L* a 5^^*5^J^Ad * Oci I ®L« 

^ 13 ^» ^i^xl ol 3 l«>jl^ 3 I j Jj 1 ^©L ^jIiXq 4pua) 

ol^Uo jUjlT^I . J^yo ^UAj J 3 AAA t\j |_^ L^^ 3 i LSI 

il^t*l Jt^Ue4^ ^ *vit>A ^l-^il {jt^~ 

js*nZ*£*» J5 ©Ia ^3l3 a151^q o^L© jl t£j& Ij*- lA> 0 ^^ 331 ^ 3 Al£^ a5" 

.j^LAUf JL ^3>- 

I.cr joI aJlo^- ol^l L§f L^>- (>J 3 LSiUf l^j>- v_J I jJo L ^ J J> 

Oj (jtefk OjJj Jj Jk_j b cAt (Banquo) *31 

( 'js~±?XJ Ok-JLS^^o cKaJ 3 ! a5^C^|ajL*» J 3 I© 3l V 30 JCO ©Lo (^1^3^—\ 


.J^A> 




JT 




oLob .c*u»lo^5" ( Macbeth©) as 

A^jei I Jl^-^fcAs i AoIp ol £>" t JlO oJJbl n.oaS^ ^^a*S»cPoJo Jo o^ls JS 

. Jcj I C*-**»li? 2 * *Laj Ub$l«JL» As A$"oIjo I 0Ia5"c*** 1 0 I C****ljjl«**^ 

«L ^ta*» a 1 £j^^L>- oLj a 5"L ls^>* *Ai ^ J*iS* f ^*^ ca •duil^* 

As 1*0 3 l^sL*- Aj>~yU 3 JuLS"oJdbbi.o ^y>-lS"A*gs Ji olid I lsLsI 

-51^*1 01 a5"jo 

J^bj o-L^I ^ ts£-ij j I ar% JrtJr* A$" 

oLo £*La>*> ^Lo^i ^sb As ^>"lj & Cu**»l cjl oibl O J? C«sc >-|^a ^Aoa j\ 

^cLmi otaPCMka Ip- * ©b Asbo j| £jL> . I C*«0 As ^s b}L>l 

^li£jsl .Jo^w^ya oj^oli ©b tjsbls j* l> (Maria) «L jb» A^c-^ltsy^ *b 

^A OM£~£*>3 I I jlfli 1 3 «Ai \ooJ* ^3^ O I Co Jj4j jL *S^ Li "\j 

<j?L$i£o ^db bLjb 1 . jo IaIwI o^ / lx£Lo ^ j^sI©^^ 5"oL^®b 

^aL .Oj lAid^^' I I J ©b ^Jftui jl (^^Lj Cot j**3 aS" JlmL^a ^^am> 

S3t<A^^LaP OL^i 3l aS"C***Ig£.}|^o Lgs | \lXa Cv^|a»oJI>J j^3 5 J^a A5"t£lAs^laj 

0 $ ^Iw^oiL aJ^I^LutCmio ^p-|yj.> £j*l • C^>\ ©Ju!> J^b- ^1 Likiij I 

^^p-jAs^b^x^O ^Cju* Ai>*b> O^'Ajo LJus As bo Jo loJuu 

I 1 X 0 l^lgA^O ^il tXitXp- As ho ^c5b|joo aS". Juio^J^I 

j>bwlA5"Ald ^C>Jy* ^ytl&A ojlji^^Up Obji^l a5"c—I Ol J*L 

a5"^£» Is ^Id.d bjb . C*^»l ©i^s Ali^sJo O^ls €^ Lp- t^LbAjLj>i 

6t» ijL JLL=-I .Ju-J^ft jiai As ^iSo jls JA-aolio C«^l LbAs JiPtA 

45" Judls (JIapcaaS 1 j Loj|jk^jjT'liLo I C «**0 L" 0 ^^ ^X«i" cJlPAs ci^Ip -1 
Ij jy» < oL Aa) 3 I ^.i*5 jfrLtolj j\ yu5"[gAMt^ ^»1 »3L^ 

ia^-ju^ x^3 t A^d> t> y Q oLjJ?L* ^syiJL-ji LL jL ^ LajL^ 

• £~^£rt»J iS Aam»^AsCJ bLi^s aS" ojo^^o j Lu*o C^LL 
aJL^aLa I a 5"CU^l O I AiLo oL ^Lmt As (j >„l OjJo 

JLa5>“I As aS" CwM*l o c^jls Ol ji 4 jCjls oL 

Juod As) .Cwui| Aid Oj yo Cjt*'} j^Las 1 ^s| COcs LoIa^> C^LgA^S"^Les I 

A.S "$$>-3 °L ^ ^o (iOJoCa ^ajluua Ajc>*| jA y 

L^il5Ci l^i 1,3-»t (jJ J Jjjb Je^Cjio Oi^- <--i^* 





JL^l 3 Ub©Ji y {&>yS j| Jyb A> ^>JLa ^]Ia 5* lfcJu-9 

jX(t£ Lg^lxA*’) ©^>-VIj y^} iX*£»L^© 3 ^i3 J5 l^Lgdl^Arf AS LmJ ijli 

AlS^ li t A* lib 3 ^1 A^ CU^l (jl ^i> C^litoiXsJii J?|^o «U i£^j J 

I jj*cj Jlii ^l^Ltib A^i^iAAil 1 ^luiAA *JkSjl,i \J^,L ^^LS'l/bjLagJ 

: •C* Wf l Jy* 

(3-o^ JI C*Pxi ^j^a j aT C*«fl | A^*-^7 oLb £^*l?^a 

g r J^a »»i > l?u ^iAj (jl jjCi> 3 C*^i |»i U ja**> 1^,5 ol 

£9 

b**» '■Hji'J ('f,/.>") CX“*1 JJ^A> A* ^ 5 *-a jJT'^juaO -)l ©La 

.^jLUi^* U*j bij- Ji^-i* jALS^lsePeijlr ^l^Jl ^ri*" 

^ |X)I«JU> ^jl> ol ^i3 jl ( C 1 Lbju bbftjb* ^L»7cjl^A^ ^'"-■*« Ip 

jUTUS- J, Jkj lo^>^ 1 5ys?*y> »La(£ijbAS Ub>^Lo;’c*LatjL©4bL CoJuiJleC^IjbAi bo 

y^ <S^y^ Al ~*J3 C-^l A*3 J j| \y&3 | ^j| \Z*P*J Us I 

V Jalooi Jx5C&J oT jl 


^>aJ* *>U> 

^Idk,^ c*) U- j^jLa> ojL*>*» ^jil aS" jJj l«jc>- ^*_a j j| ©L© I 

C*£*^^a ^3 La \su*y < C*^l^ J^IS^ 

jl**^) I ^.jJau> ^433^ 0 I d>o L C*^Ji • Jl ©jLa* &3JJS 

©LaO*^ l»x>- I Ul . Xjlj^^aS^L (S J >I OuwS^^a ^ybL>- 

^£*3 ^ > 1 jl ^^jJsaP ^yLwjl* c ^Ij^S ©La ( 5y> ttXJjy^ c£jLaL>- ^£.3 jl 

^jJaSliL . c*w|j^^a c£jl^*'l AjliLS Ol C$L>- A>3 ©3^3 ©I^©Jb Ij 

A- ^** I ^*a 5^ jjf* Ldl A>tf 3~>~ Id 1 t£I aI LuJ ^aA3^ AauJD A> j^J 1-©£^I 

A-JlJl . ^jL*^_a i |j ^j^a j £*1? ^>^5 0_^*^l 

kJ“ y aS" ^3 J^l I t£ j J IflaS I J <3y$ A>t*lS C«mi O \^y&jLA 

*£ it-is*5^A3 (3®>* oULui» ^^> 0 j aSC\j ^jl^ ©^1.5 jXli 1*3 3 0^*1 

A^_S^Cma^I t^lo ^j a ^ ^Ijl ^JT*^SLa 51 A-l? yzr- aT OaJt^ 

. C«Arf|©bXS UU*J Ol ^i3 (j-^3 ^La^ jl ©La 0*d-^ Iol^- fllCu 

^OC*aLic«9Aj C^IajV jl>" AIa^ y^ ^ 3 ^^ ©jl^l ^*3 A$^ OLc>- 

AjL<tJ)>C*^l 0 L 0 C^litASlit,^ Aa j£t AS" ^Ajoj ^La>f a Oj^A^*M3 jl \ 

^^LtfuA^c^IS Oa 1 ^a^3 ^jiu©A*»ljl A^S Lu>- aS^ CU>^I U jj^jl tilx*** Jy^fUA 

.Oia^I ©^Llil^^aj A> | \ & ^ 3^ i {^ J 3*** VaaamS cUJUc 





yi_j «u*> JC* 


^ oUi &*} ja f j ui*- kiU- *>y cjuij 

(jf«SA>L» jjtiiJ) 

I jL _>l is jt^z^y iSjjiS' o-iI IjU- dU-> ji J»£S\oo\S 

5 l^ojls f [,<J SjLj^ I . $j\$ jl 

JhL* Juji:> jl^9 jr^LJl ^ tXXtoj (jJLUl <^U? I J* *r 

Li. C—'I t _^>- J^ 3 " I JsLi Ji ljL» (Ill-I Xy ( \ yjXli) . JwiU^o 

AT v5J^> <>o~I JL=- tfLl 31 J* f bT \S$* tJI Ca*>0 

w WjiUd^ £>f-« tf i£j\j>Z+) jtljr Jl£k QuS> J £ Ol»- ^tUiAftbS v£b 
^1 i ^ i tf) uo ^**T ^ ji 1^91 4) 4T iA)foUATf^) 

j\ Ot^OUMby fUf ^l$*T cund^b .CuJ 0Ai tt»»L c-MJb 

t/^-jLSI 4**p~ 4ozJ-_f jl . £**J WhZttfJ &V& *U^ 

_^loJ jS* ^CU>*»I J^^zA Al^iJj | C^IaaLp-J^ L^mijjIJI A> ^u5** 

Ol jl ^—j Lu £ j" I l J aT ( Jo iXs>- JuVj IJ l$o I^taj IS"" 

A_ S' £jsl * AL>Ll^ | AaJL>*> ^lj Ai^ i-jli 

OLo-A^“ L**> Lj ^tu3^ ^L) fjf* j?i Ia 9 I iJ^wl jjy A^JIiL>" 

. Jl1jIj^*> J^_^» ^L>-L»> J^_^.Ia>- A> J&U Lbjjf'^iUI Ia*> Juj Lo_J 

JU.^1 ^A*5\/^ilJl aL**0 As Q$&\ aT ^Ijum^aS' 2>j \3 jL j JLoJaS*-! ^>1 ^s Lo 

K^>Zk*J^ l?C) I jl^ i<0 O^Ia jiAiilC ^ aT ‘i** j “’ | ^ Jj?LO f _■)! Q P* oJUuf 

. CL**> | oJuj 

3l ®t<a OjUJ ]j^>- ^l^^bAS"'* l (2^1 kjo I, j-La^a | A^,P^ 

Lg9JLw>| .C^wwlAxIili ljl> tdil>u) 31 i)jb Axuf^i Lo 

^L-^wl * eOi l^s \j Aa^-U ^jI ^LUslU aLj^J *S jl J-o 






CffUbyy LSI 3 o! oLl^i^lySCoAi j^L ©Jui 

(Y^J , ^®)'^i■^ I4^J Li>- C*a*a£»- . Ju3»L o L (JaCwJ Ij tlU-^T 

oU*l jl—3 tfly Alfred wagner yr'jayJT *& tsj>L *> 

lX*it» ll^3 IJ I JwA&>_J i*sl ^1^-l.wl * CU-I j5^ 

tsLjlS < L)1 ^i-l SjL5^ l5Ly>l Ia— 1^ Lyjl SjlS ^ylo <5"* °^t/ a 

£-a***_? 3l 45" ^ybyyLdl 4j LIp- dlu*» .iys-^ jJ^STaT iyJU 

^6 ijIai C*1 Aa*&^3 ^*y 1 Li C^tftJuif libojls ^y j 

ojjLo ) o$j —1 4£l*3l*A*l L £-Sy> ol 35 ljl>- till** yyllpsj cr 5 ^ 45" 

O'X^JlS' olXaJ ly^i y> \j aj 45" <S y5*31 j 43 Y £J3*)5 4i 3 (Ol-J 

_43 (^LbO^Awl I aS’ CmmO I )itO i3 jb 4j>cJo jo y* . c*>*»! 

jl ^—JL*- tAi 14 ap-L*^ y £jl>- IjL^tiLiA* Ol^ly yol.0A 3y^ (y»jYI 

OLto £ ya y ^il . 55 < y> JTjL>* «—>I*Xa dljU laid jyyS" t^boL^AuJ I 

. 0*>*l O^J >X» . Xt* YUlT 3yfc ^y L^cJ 4 j V 45" tXflbi^ya 

C<lC4) J 45" L/-' 

UU»1 U SjL>* ^5^I c^aap-j^ . c^\ yio \cJi&> jLw c***t oU a)jf 

0^5^1^aa>ca Jo .3 ^^ -iy*» yl^b l£l4oL>- U c£.>lcyC> t£y I £^3*3 03*5* 
y*yaPtAl33 .? <-***Lj4j aS* oiX£» 4lp-L»t£^ly3 ^5 ^-oJ| lXPca>q ^LIa c5“lib4jVjl 
^tL** Oj^J ^y 1 J5 . JkJuu^L jl_y—3 (j^3 ^y ctloy L JJJ Jy>- ^y.***j 

oJuw^jC*> L) ^4^ (^1 Ldi j\ (JI A&fb^ Juj^y ^ta>l5" 

,jLw» ^LsyL (S 1_ Q>otf) 41*0 J^*»^y 5^.** 1 Juo yy 3 ^"5J 

o^IilA ( yA3 ^Cfy ^ y - c>,^ ^£rr A tt~’ 

ialfti jj> I 2S3 Ali ^ 1 y yyjl*5l OI t^L^-4-o^4S^ C-*^»I^ 
joj £)^\^$5 ^ c£^li3 Ol q>L*j^a 

c ^^3 ( yjuc^\ ^yry 3^ { J^3 Aot^ly. ( \ A J^* 1 ) 

,*> 1 ^ ..^ y*3 (^1^9 ^aa>>3 jIa^o ^iafi ojld £jj^*° 4^ \^L>- cfJjL^ (31 J5 *£$ 

tiL £_£s (Ovu*l 4 aS iS U- jZ*U*.i cSL^C-l As ^IjoLq ^7 yA^-c**» 

. c^loJ^ U1 ^ ofi3 Sjl-O-5 4S^ C-a>»I {^^fT3* c3iy€^ °^'° <3 j^» IJc^J Jy 

J ^_jLa 3 47 J^>” y^3 ^tla^45^ ^y?y> yi 1 4j oJuj | ^.5 

y_j I ^^yl> 43 iaid L>cJo I i^3 5 J* y^" Caaw I^Jk^cA 4 a 3jy>- 4 j 

IJ^aj y7 oIa c3i^ ^ &*>{> i 1 j I 45" ^ciS^^yj bu5^| Jlj-w 

?Y 


*v,«3 v^O , ,"5 3 • tXO^y^^g-O 



*JjlT L L> $ Xjta \j ^IaJLo^ *** ^b>- 

oU (Jules Verne) Oj* J^j ol^U colS^ vy 

^sda** ^Li^l ^C?- LliiJ Ua9 ©Lo J>l L* jfcAJUW»OlOAi»l . OjS" c5" jZ>- 

»L t^lj $ c^Zi jCuw*l .(XmiL^ ^a 5^ c*^i uI jl 

4jujj^ {J? ^1 ^JO i>J(Xi jlpeAj \ Aj>txli , a j^” J>** *5") 

«Jm I "JP ¥ 1*314^ a5%J*0 ^5 Ja^wJ^jiS^a 



Oi* 4 s?* *V‘ , As ,ci oU^Jjff —j£- 

ol_)-*A 0L0 4J Ouiljj^o £j+J*j *d^l J& jl (^rUy *L» yls^u .) CUa»I 


tp- 9 ‘^-'us 0 -4" *i ^U- Oi*^ - • C*aJ O^ ^1 •ijp*' 

01X0 Ij ^b > *' I ^ C**maS vJjAAjQ 




















^J U- ^ I © La ^15^ ^L^) J I ^A) ^LA) 

t£.JJ Ju-J I oJuj ©i©La Lj a5^ aJ^I ^it»d olxLad j\ A$^ tXal^^^^j A> 

jJL*il> Dili bU- dLLu* £)jb $ ti>Lft>Ai V 3 ‘■X***b Aidjl^5 

b iJjl_j e£lfl>4j.V <X_jl Al£^ JT->b> ljuo A_S^ ©La Jls’-li O-tXa il^a $ 

b ^ysp J^o~ d^j li Ji C^JjtXa OJua Li ^)Uaa <>J A©Jb Lat . Ju^ib ©Jui b^» 

. cX> La Xxto| j^>* i^bX^A 




J*a9 


of jUw 6^1 


Llo frjtsMf 

JjL- (^I-J calls' (j.1 ^jLsl £.*->>»*» aSjT jl (ji^ 

oLtfC»c*La 3 Ajqj^Ioaa (J^L^C-I LwAj (£ ^la> O«^l0 1 

A C^IAmajIaa ^y«»lj!.w ojIa>*»J J-*P >1 . f+t^ A*mjIaa ^^oj l i IJ Lgi I <S ^yblk 

^^dUS" ^^LL^C*«a* J4> (^I^amjIaa aS^AS^^ 0^*fe A> . ^3*’i m £ Ki oJuaIj 

AjJ^P ^3 1 iJu^Llio 0^ A> AmoIaja L Ij 0l**> I 0^> a5*" 0u5^ 

. i^iS"ijoL°^^" s^l**a ol^»Ldi>*l aS*" idUS' L 

c£JaX9Aj (£j**jL A^*3 Ia« ^ ^jUaP ^JaJ ^y*auo ^ |^ye> a£j Lc>- 

l^gS Ju l^o aT Cv-f| jl Ja*£ LgJ I A>iU>- (£3& du£l>-^5^ 

J$0 IsJLCiJ jl ^ AJL>U}k OljL- Ai^SCol^ SUp^J £jI jl Ij 

• 1 ** if*l ojj ^ ^mUAO 1 ^ L mI j*yj ^Ld3 

L^l.. 4 aS" Ci^I lilj^Jj JuiiJ^> Aj A> i AxIitX^ OI jl 

c£3JAj ^^AS^jlIaP j| ^yJria^ AS^t^Jo-Aj Li «X^L (Jlo^w Jj Id^*PJuL 

• C«A*I lXwilJ^> 

JJ ^ylp- A-J l y ^yOJ Ju£^p* i ^1 A^ l£^U 

^VLa^-j^ _^o jl I j ^j^tLa*** oj! oL^f Ij <j?1p^$ 1? jl j^o 

jJ aJ^I^ Ol^^-o 09^ A*P < ^*la P o^Lla* £y,l <J> |^Ia*»| 3 

l^jidL ol tSl jj ^15^ l J 9 J 0*>“ ItJu 1 

Vo 



^j > JJb|y>- (j*^-*** ^^^ t£y AoL>- cJl^- A) Oa) 

J—ft>l Jy*a5>u* jl^ jl -O «-i^ Ji c£jb jy*s*oo A^j I 

C^I^aS*" JJto ^o jlT OlyiAj AoL>- (£ y^*S ojl Jo l 0 I Aj i £^liLo fy>- I^j 

. (Ai»l>^g-o lili C^jlbXg^J 

<Sj1 J vSl^J^U 

AiAiu* C^,) jl oljL«» AS^£>- aCIjI i)j^ (^1 jj 

t^bbj^d_ya aT C^I^Jilj^ JuoL>-^ £jLq^ 4$jl^ cJU(j aS^iJjI A> 

civ, Ja?* Aaw ja«uaJ^ ^.ln.0 V J Jo ^ ijTjiT 

«? OLxjiLa A_S^ J«o L#.*>^e> f^LaJ ^£*jXo L/ AliS^yc 

^al^aljo . Jo^li ^^Cluo ^£»Jl£jA—> t OlAoL>* t£y l£3j+* b 0|juaL>* 

cri IjbJ^d^A Jm>Lu Jjli J l_ja^ ^ t*i^ W> jl t£jl5*1 

»j|^Lll^Lad — i *i j^-3 Jo£>ly> ©Jw5^l^> A«A Ao 

• JlO j^JJb|^> ^wuUA 

i^>"3 Ol t-M^isl A_S^ A<uJl 

A-S^lyt C^U>J^3 j* (j* ol j\jlSj I £iU AjjxL>- X?|jo 

iSzjJ Aj Jo L jJLXS^a o 5"y>- VL *Jji?A> tj*>. *i c*&r 

C^UbAj^JL^AS'" ^a»^L OL* Aj JmAJj CUaO jl 1^ C-»£ ^y*> 

J?\ *Tc-l ^^i<A3 . tXUil^a jl lyb J5 Jo LS**^ 

L> 1«X£ l AJ Com) l_y t L J^ .jtS^A* CJiAA^jiO jLmm)^J^) ) IJ^ 

aja)^ 1 ( ijL< 0*"j jl Uo c^IaJ^I 

jl . ^^«J^4J Co^l^o (ji^j J y* *^1^^ OljL^ ^A3 C^liad 

(jL> Ca) A^ ly ^ya t ^ AoL>- <£$^xi jlo^AA tf 

Oi^r t5^. ^ <~>\J (>J 

C*fr^>*» . C^w| JoJkj>- Ajl^uy 15" jf C^ljli C^Ua] 

. j>j|jo ^^luo aS" c^U^U ^y>- Aj *jL^>ctL jl 

|a-^ ^ Jj jli 0j3 ^ j * Ij A«S^ c^l^y aS"1^ CxC'^y* cjil 

Ca-IoI^ 1 <>J . c^*»l lyb (^U>J^3^a (jiJ$is£yZ c^l^ d>^ 

JiaS^^a ^1 ol aS^ (^IajSU>- (S 3^j+-> 3 »J^ »—oLoCtUlI^M <£j J> 1 aS" 

. jo jU o-^y?" ^ ^yA 

^-*^3 jl JlmU ly?" A^lu l ^aaA) C^l j) c-aa)^j ^»J) 



I Jo IJ ^ l ^ u^ ' jP" C-C-^>*< On In Aj Ij iA<u^ j| ^3 

A^>- Ju5^^jb Jw«<jL> ^iiljil jl^ 
t U-> I _)0 y^I o . C*>*»l JlS iZS> iX*»ln jj 

_ 0 n joui Oj^-5" 1 3 ojl 3 u-> I jUo 3 f3_Ju>3 CWJO^? 3^3y> ^ 
ji ^3^ • 3 0^63 ♦ J& 3 O? 3 ^r.? \->A <-*/^y ^ clLo^S" 

i>j^oo 3^3 onL^ ^3 j£l vx-^3^ \ yc^y* (>3 *srJ* .co*»l ajU 

jI^I^aS'v^^u^LS'wjxL 3>\**\{f\jr l "^>^( 3 ^ J'A 

oJ^A£ I Aj ^^Ip*A ojJo 1^P~ On J54.4*0 Ia/O CUajI f jV ^a/>3 3 -P^ t£L^O3^3 _^o 

bs_y>Ol C-4«jly Ou£>| jpcj ^ taol^ y\ 3 l dLptyt> aS" Ou*j OJb| (JiUio 

. oOlS' ->l> 

VL 3i ^ J 3 O I ^3 J i^4m A.) >uir Jy 4pc*Ij 

UJjS3 ^A^LwaI 4>" /•S' lo l J 3 kl«i . On I ]au**yjL I^^kPcIaOu OunojUM 

ijb ijs-J J-o J^3^es^o5^ ^IojO I^aa vXu5* r ^p'ji c *&1 L 

cS A$" ( 3 t*“^ ^I<3 jo . 0.11$"^gjo cJ& y>- yJuS' la ^.lo a5" 

(James Jj 13 j** y* £-t^¥ OyU i$3J 3l on jlo *^L> 

J 3 cr 5 'L ^.jy OylS J &3 * ouT^ cuao Aj Clerk-maxwell) 

j\ ^i(5l y fjV c-t^ t^ljL a$" c^J> C**o a> c^l.y \j 

4-Ap* 3$" ^**$* j)^y Ju^jL^a jl 

^ 1a ^fl Awi « h » fc i<®l i omm>_ 5^ oLitl jl {_}*** ^ 3 ® CamO A> 

*■ fcXJj33^3® J«o^ ^il A> 3 4llS" OJo I 3 J A$" Onjl,} ->3?"3 

.JuIaa^I^^ JuS^ 0 $^^3 A^*Oj^a^(^ iibJ^J^Q lj LgJ I C^L>- 

L^l_&J3^3° C - ^w SJ .^ 3 Aj j£ju \ ^A-ui ^ IojJ 

a5" ^ J t .XiL^o ^Uj jl^wJ Oo jl^ jlilo ia ** CaPAS" C>J 3 ^ 0 uf 
( Ol jlj C*t^ aT dla) Oj JJuj | C^Lgi^^S^Jo C^l^) 


Ia J& J I C-PO A S' ^ aJop-^a ^ 

cri ^j^a^aa«* j jIoaa O' (3* JCA C?i Jk f • ^3^ { _^*^1* 3 ^ Uxi 30 a 

• ^ ^<3* t?UjiT j-is' ji j 

iSj t?1oL^<* aS'C^im) jji I €AaSJ C^S j| A) J 

yr 



_ j^ jlf OI 4j li tA^bJi> 31 b {Jf* 3^~ 

AJL«o l^i t?l©jl*>4i 4 S' C->*»l l^tijl 4^Jj ^ JiJbJo jl \j <j* yz>~ Jo 1 tp 

• JJb«Aj 0u*0 jl ij \J ?^la J5 Jut*l> 

UcUj £>UL«d 

3 Oj3j*4 ^*** ^jU JLoJb-1 ( jjo^ obj 4^u»U»t* aCjL>- 

ob C«u>^jl iJ»X^ jjA jl 4-5"* jjIL» ^jLLaJ^ |jij ij (Jf^i>’ 

Ok) JOuj I 3 ^ I jl^t) 3 C? ^4 *m 5*'I ^ Ojl ^iQQ y C^Lib ^J Jt iXwiL 

£)J3J*±+» l^>- J^^ d>bj ^1 (ji I - JoUjoI* :>L j jIjJU *j dLij^5" 
^yol ^Iojo ^ i_j| J* Oj^*»4> Jc2i 3 0) jl Jo ^3?~3 b^>- jl*£> 

. CU^I o Jo Lo 

C*m*I ^j*^j li*ai5^ Ju*>J^> < OiA^a) j4 aS*" i |j 

• L®©.jb<**0.5 ji^ q)| j*i t|)*XA 

o^bul ^3 I ( jl^jJ ° s- ^ b -j 4jJlLr-®43 OyS'l ( 1 ColfiJ <^1^3 

4ajU\ Ojy (jbl^i sL~~^y*>j£kU~>\ oL*- (j^jj&Lzr- C^ 3l 3 

^llxo I Jo 1-3 I ^J.3 l<*> • Co*»| ^*^j Cit^» jl Uj 1 jdLA9 ( iXili)^ 

,5 Cv^l ^j **j jl ^*5^^5** ObwtL(^^>' C^Ijl^ o^ftj ^5^ |^l) 4^*>li 

c*«»l^;Cojj j^ij^p- 4o L jl *^bj Oj^r cx-l <—j I ^Lj ^IjJU 
^ I jAwm) IjJ (J I d) ^ U i w^ w) iS 3 jj I jl iS ^L) 3 AjimuIL jljkA®^ 

4li- Lm»^a?ca \j ^*uP Jo^1jj> c£ 3J Ju*L y* ^3 1 OJj^Aj Jo L ol 

C* ^c*45\£^3 I i_jIju I . Cw>*l 4Jui|t>^j£j J^iAj LaoJkO jl b(j I 4JLwoJb (^l^j 
^jj^y »0 u,w>j^IjU I ^ q jl^Mi jl***) Ijojftj^L^i I 

(cill . .ijL^^ys «^L?- oljLuu» 

J^LtACS'jl ^5 C*£J C^»l C^Joo ^y&L’>-y$ ojb-» aS"* j*i ^3^o yjyi J 3 
U ^jl l^^yLsj ^li Axwb jOiul Job ^jb Aoi) ^io^JLkS^^ 

C-9J^o jLLalj I A>i> | lj oJkj* J-*L>- ^ A x «*^a SeUbb-o j| kS ^y>ull*J J^L AZmJ.> 

U »j[***j\ ij****^ ob* \j y^tj***) 

^•C^*l oJw C^jbj) ^j Ax»j| L j^O Au^l 

IjJ ^ *>* Ol^l J* ->lo^» 43 jjtio Jy S*i| 

j£ 3**3 ^3**{j** ol^ OLii I Jo I »jiZ*» 0 L 0 jj>- A*jo ol 

L 3 a5" ^£o b U-aS £*1 LoLaL ^j! 


vr 



- I jp*^A jl^3 t ^ 1 3 4x3 Jys ^3 j 4 ju£jI 

J:> 3^ >3^5 J^V^jl j£->_5 (jSo . oi^bUu b ojLm> £jA 

j^*aT) ojLaa* ^Ia>*> JujL<** i£L&4^1 O 3 3 ^ ^ ^&L^ 4 S* CU-^i 

I j\ 3 Oo l^j^A j C^Lfc^J I jl ^Ia*3J ^3 *. l cri.^ * Syj 0 t H-^ ^ ^ 5 ^ 

> C*#»l ^joIao^^ IlJ^ ^Ja** l^I 4,5"* ^TcaU ^*a> iii L 

lo^JUOt Olijl^^B ^^JotA £J^A ^tLxu» lj I 5yP-3* OLa^^C- 4j^- I 

^ iXUiL^oj spry* o 1 3$ t La La$1 ^aa^ 3 y L£l^^_^»lAii 

. JujL>4aIIi1^ 5 3 ^ 3 ( j^o£ ^ C^ljb4j>-lj Lgi b £33^0 *— > l L^i | J5 53 b 

' J ^iyM^rT*> 53\i& L f*i obL^ (1*i 

*^\j35Ju>j^S V3& J*3\y C~*s*3£^*\ J&? 3 & 6*0 fyr ^ X? 

bl—***» 6c^T' (£33 6 y 35 jl 0^1/^ c?jL^* J^^5 _ja . *x£>Lj^a 

c ^>ca4j^;| J2 53 ^ 3 * t > 1 o\ ^u«iL ijltafr ^ fl©j . b> L^~^ 3 ^ 

^—*3J C **0 jl ( o^Laa» C)i5jj 3 C^^ 3 " -W ^_ b- b l£ 1—^Ia*** 3 jl £T 3_j- :> ” 

. JujL 

^L*5^^jTj ftLoJi t£^ ama) OtX«J Li 3 /*> ■*-*•?" 

. Caa*j|La^A o^b- obb«» O ^>‘3 L<j*&La ^LoJ ^Jc?caA 3 (^“'l Li JJS 

^ JjL>*> o4j ^b- ti» 3 ^ J« jij jl ^ll>- 4j5j £^l ^5" Juf 

Ob>CAA^^W vb T VL 4j US'^*aJ lo \J 1 J5 l & Caa>1 ^i£ J\53 ^3 

! ^ J*>5 *** 1 ^ *3^ j?** ** 

J^yjb^b (J ^33 {£ /i* j4*** 3 J-J ^bbu* 4 j ^1^3 

^jj^Caa-I Lj 35 Jxa^lS \ \3 \ \3 V*Y 3 ** objl^i 

4j«£^ 3y oIjLa» 1 jj>~ . j^aIaj^a o^LaIa ^ir b L^i I Jl^-I 3 £b?^l 
^Ama) *SlL ^jb ^3 35 JJmJ I 3 O 1 jL^U^ L^JI 3 U j* «** ^ 1 jflAft 

(^.jl> Jaj c«^to^ ^3?’3 6 jit | b ^*3*1^^ UJJJJw 

3 <^-?b 5j-&~ 3 *5*3*3^^ J5 CjyS\ jl ^L!Lo (^*2 *“ C)3333^j &3 S ? 
sZjj 3 *^ ^ ■■! ^ j*!^^ ^ camiI ^y>- ^a 1 ob^?“ 3y obL^ 1 


Alsb ^LLal* 1 Jui U CU>*>1 y^jy ^jllaP jl iXi 1 45^ ^.a> ^T^ii J5 _ \ 

(£335cSp 4j ^^UauOjI j>- 03 ^* 4j . jJt.L 4J&J ^Ai ^1 ^ j*J*L 

— ‘ b — X Y V-^\ ) y^ 53J^>- 35 iAj L OkA Z>3y>- jl 

■ JuiL ^C«3 Lgi jli 


Vf 



OjjjJiJ j c»j\ Jf y&tfiS&r ja 4sryx **<»? j wfa oT y 

cxwl ol^l 0 J3J^ 0 >^- llo-i? . u^b^ioy^y* ojU» JXlJ j 

'^uu ol j>^ ya 3 l^ 4i£$*jfo 3 b aS''^**^ aJuj jlLaij I tiiU 

^ 3 ^ 3 * ^>- ^ 4-^1 du>- Aj .9 ^JLj ^a| j| 

4j J^)OULw 1 31 1 JJui oJuj (j£*** j ji*i/*3 • ^4 

Jli aS^ Oifc^^yOLij -5 ^ 3 ^ f " L 5 ^ 

a5*^ajI^ 9 gaAouldblkuL 1 J3~~* Ai(jjJ? 3l • C*^\ 

ta^ya oL^i iX^LtiLjo jS**y± jjt*j I 3 0 ^**w^l ^ 3 s r$*ji 

olXpU JuL aT lJ 1 ji^w lc«^> 1 ^bl5^ { L ^ ^~ 

^.l £±>\3 ^ (>-' cAfi • Outilj ol( 1 ^ 1 ^ 

«£.}(.j 3 aJu?U *—*a-**» 4> ^ CX**>I A^^tXd Ajotal^^yj Ol^s>“ A^O-> l^^H.3 

, Ju^^a L->^J *0_Jol AT (jujl.} iAa*0^> f 31 

AS" |^y i ^ImJ Ij ^ A^ Y 

a*«*j I^UoLui l j*^>- 0^*5"*lo cu**»l l^j I ^>- Lgi I ij° 

• iX^S' .i^A) «0 I-AahW I iiaL>- ^m9 (jL^lli C^l 

oijL- j& ) J^l j£* 

a_* ^aaS^ ^^ viA?x> oOLm* ^Lm* oL> ^ 3^3 oLsdol SjL ^J **3 

*=-*«^ oL=^ llLi»- ts-l-* 5 " £_y°y> 

jJ jU <^>3 A^il3l ^ i$UjJ3 

OJJ> CX>I ^>- ^ *-‘**•'1 ^S> 

A> Jui> cJU- AaA O I ji a5" (—XYT->\) <5^** o o o) 

yilg3*>^-J.> 1*0^5^ jLaI5»“ 1 aT tfflA^-J^ $5 I . iXwL Jo ^^>“ 

jl^—3 d^>-la IJ <S3J *Jo3 1 Ul . c**>I Ojl 

(^Lffl t5 i*4 ol aS" ^ 

ol L-^j^Jt5^l—> yajo AxJ I . ^3^" 3 cii> Aj | £^U 

> . txlilo ^ ®oi3 < y^ lr cs*r"l OiJ^rj^ 0>a* j*a c?>=r 

^aJ^l^^aJ^Lol . JuiS^ < ya^^iAi3 * OI^AIaA* lH-P-w J-J 

L OL®3 Aj Joa* Lgj^lS^L 

f^ 1 J Oljl O ^A>U»l Jc*A«5^ 1 3 lMj »^il 4 



jl OL>- Aj £3>-l3 *£** I jl • 

_L < 3 * 3 ^- cJ U>- IJI o I Ia 5 ^(J^Lp- 1 t li 

. CUdL^^j ,J^ISCj3 Jwol^ftj .> 3^-3 Aj oL»- tili Ojt** CU*li 

IgS I 3i 4 5 ^ j*aJL 5 ^ 3 _^<ai t£^^0 oJj j £\j> l ^ 13?^ Aid I 

LhjJ^L- Aj 1 S LapUJ ^JaimaLw* • 3 J^) Ij j5* ^<>waIam> 

jkA*>l^j (_j—^ 0*“°^ ^ <J*«^cj \j c£^ol>j t>*> 

(jA j$ 0jT i£jl> Ij ^1 ^y^Aj j£JI L# I Js *r ^.33 I 3 Aj 

l L*l -iXO ^{_£** *X+PT*A Ojl Jy^JS Oj)«? 

aS" JJ^*^ 0 ^*«* ,i/a (3*1 ojlj JciL Ali\i 0^^*l l^loJsij 

3 |ji*» l» 3 i 01 aL ^3 OU33I-?- I jr^- 

cJL c jU f3*AM*Lu»» *<A> j Ol^3^3^ » UUI Igjliij I [Jpy>- <^U>| j* \j*- 

Ob'" ol 3 »»lj^ tS J® Jl*I^-\ 4 j \jj Liu 5 Ooi„I 

(j ~0 ->■> *_5" (Ja*J<*i,lu fL? Ji 3 ^ £b>» jti jl C -.1 

ioj I^Ij^aA5»uAj O^-^l U^r ^ 3 *^ 4 **^4 *^“* 1 ^ Caa «»1 ^3 ^30 

• A-03L1C0 oaijvyco vOtab*-*^^ 0>Lcs»- 

jli I ( 3 “*^ 4 ^ 3 lai<® i) 3 j* 0I3I*** £jij* ^y^ol^jl 13 0 L°<AO jlj 
C^\^— S^ C5^tP" ^-Jji fl^rT^ Oi^ J»y?’3 ol^*l a5^ ^S J^jfl *X>1> . 
0 ^ 3 ^ 3 ^-?l^ 3 13* J^*-?3^ jl oIjIa^ 6*' ^ oU^r l^_j 

A > Jl^iIj Aa^>\^ ^ 3^-3 1 3^ i^i 13 > *«—5 C-v^ L^j I 3^ J.IT 

. ^jljj j> J$ £*>jLj 3 ilLli 33 aj l IgJ I 3^ AS" ^1 O.U 
3^-3 | cvSU ialsAj ijlLaP jjjli jl Jp Jj£- aS^ tlL>- 35 ^ OljL** ^3° 
333AS"oT -)l <^*33 031 AT u^l cJj i jj 0 u*iJ 3 ?’ Aj 3 Jju 1 A^i) 13 ^ 

AlS^j^il <SJ3 1 il* . ^ *-33^> I 3 »-3aT C—l aLj C^3ji Aj CU«*1 

jyp - jJ I l^j C**‘»l 333 .^tiaC' ®^C*aJ dL aT-- 1 CtX^ilA 

ol L^33 OLj 4£ia.*A> a 5 " CU*»»1 AI^Iaj iXaS^ Ota^~ 13 Ol C-S"iA3 0L°3 3^ 

aj^«a> l 3 < • C*^! 1X^33^ L^|kAiLiC- ^3>- Ajj-^Iq 

erf I I 3 ^ Aj>- OuM* \ jSJ\ 0 ->j jm jl a 5 ^ ^3!^ (^-^1 33LL3C 

Axljl^ ^ 3^-3 ^ 3 li^ 3^ O*_i \ 3 J ^.q— j OL^ i Aj . J>JJuj b* ^3l*Ai ^ 3^-3 


. oJiL 


3^^ *ilwt •J»J S->b»Ji 


H? 



3 (Sy>- ojIajw* 3^ jfii *$* Ju> La^a ^Sl> ( t> 5*** 4 ‘‘^ A^a^IaJLa 

. CU~>\ ^y>~y Igi | JS v->| <^15"*jltXia Jloj^ 

<^tx_p“ Ljr juU Ijix&tii ©ybj .d^Ia>u» 3 ^ ^*1 cffLo ^ 4j £?>-\j LI 

^ ,.<j |j> y 1 ^nv>c^^M»d ■ iX>ji) jl tirlo^lool k i?.s> i 

jA&ua Lol^O Ot* J Ool j>- 0*J dljl: b a ^Lw 

j\ *ylla 1J »*^3^0 3 *5^ ^jloj i^J-3 <^LL ^oL^a 

U^LSl f^5**c£LoL Jfjl fLlj^ L?L*Jl5" Ia^-Ij C-j>tj^Ojl y>- 

^LgiL^ ^ 3 ? 0^-4 cAp4j t oy»j ^4^^ ^ lo^^ 

Laj ^Ia<? ji OkJ L C^IaO OL“* I (1/t^ * *■*““’^ l^4-lj 3 oL^ ^A-alS*" Ju Ij l^b 

Ju)Lo^b3 4 j Lpu Jd 3 |^li ^aS^J ojIa^i (jl^A^i^ oJJttUnA A) lj OJbJo 

a_^ftO^L«> Co 30 JI^IjI . iolo^Q y> ^SCj J^> Us b ^jij 0^*3 

jjl ^ W^^A) lo 0^“* (l?i ^ ^jg^> ^•C^' jl ijijj | C<<**>^ 4j 

Jwj>- JoLa ©Oldllaol 45\3L>- Io^Ja* . OoL>^ya 

Y'X OuJoJj_>• Aj o^ ft>3 Jl25l CuS^C*J^a Oj^ - Lai ^CUaa>I ^cxsj Alifl) ’ 

-S • J-*L- ^vJLoAj c-0**3330 I-5^j I ji aS"" c*a^ oI^j < cCv**»l aIjL 

ul 3 ^ 5 "( 3 ^ji ^ 3?"-^4 £*— * * a^xUS^Ali^0.^33^* L^a *A^u I 4 j>- 
^3^3—c oJi J\+±jy0 C-! 0 C** >iSf *5L^J*L^-i 

. kAtft 

■* 

AilojL >y^3 l^ol^l^" LaaA> LI aT^.I 

I^Lm) ^.w5^| jjj , ( *Aj L^a J^l^j JiA^C***f| (^IaS |dp- 

j\ Jo ^ ^j>- ^j .a L? ) I J I la la Aj^po^I CU^I .C-a«»I oJjlXj l_^ pjL*a*» 

La^^L»i 3I *^-*^t^AAA*^0I3 ^®»Aj3 *^1^3^3"° ^3?”3 

AlaI -^3^34 0^l^>u> ^L&u) 

Juj l«j t3 ^pa |j {J* 4 ^ * iAa-iS^ Aj IJ lybuLo^S^ iAj JkXaJ I A^ 

^LaJ ^jl^ JLpi^-l 0^—^3 ^>jt>l 3 —>- |ouo aS^oLu>- • jo^L-* 0 I 3 I Ij jZ 3 ~S\ 3 

.JujI> otXali^-^j OLft> US^JyftC (jZ+B* ^1^ c^°3 OJa^I 

i54jl£*i>3 y*!**J*** ^>i» u»*a<**» 4S(4>isl>*I 

-U 3*,Mf j J^A w5^ l^ol^j 3 - ** 0^1 fU) i£*jj 4> 3>* 0>^ f oij^; ^Jl 

^5"jliXfta Juj I^J^ya olou^io lo ^5*0 I ^3^3 4 * 0>oJ^a uj^^xaAj i^aIa^ca L?Ia 

JufbJo (JAaPcmJ O 3 P -3 La 3 ^>- I O ^ 1 ^4 (jt**i U 


YY 



^j|jl . OLi*i \j <£}\j 1 O1 © y j& > J ^yuIaJljllaAA Aj J^ei IJ^jca 

wl^i *2*J tS^b 3 o j9>j g!a~>JS 4 ^ ( ^u>- 

l>“ j (C^l Jji* L>* Aj j^S ©1*^03*^ 

. ,>^>-3 LgsT^jM **? 1 t£ly oM** 3*^ l3J^* 3l^333_j£* 

(4Im* 1^ yO£*b^3<>C£d^L*iA lluw* ItfU 1 ^olV^oL <yjy Ua 

l . ybLk £) 1 ^IoaOJ ^JJlpAj iZ++*\ 4l*uS \ jjj ol*s»- £kZ«*»\ 

£J L© 45"\xiL £)\j$j oJi ^«a?w»^ a 1 ^3?"3 cAt 4s 0 *a* 1 Oii^Ad 

• Cfc^l ^ jV Aam)| 

£> 3 * £-0*^ 

^^ 9)3 1*a***J Ij ^j£j»cia-ui 45^ tH«4tf j (^\ojLa>» L^uT ^ 3^0 Lo Aj Lwm>£> 

^L ^y^pzja jl iS ol^yjpl ojIa^ £jjl SjLji l^ jUj • <-^3*t5® 

4)u»|j3^i t yo tilo^j ^;*a3Aj **/Ol jH^y 6 ^$3 ol jIa>-i 

JaJ 3 c^l (JUm) 3 33 01 * c***»l ^(Yoot 000 oT 

3 Qj}*u.5^ 1 i _^>-3 c?>?" ^iJaJ I jUa*A 

OljljiOl*Lp syrl JJ* . ^L'yolCi I \j C*> £>J3 ctLo J$ Jut JJua l 

. c^U_^>-_^q 03 L** <y 13 ^- 0^*^3 

3 y t3^ J C5^P" 2 ^ 3 * 3 ?" 1 ^ ^%5 llxwo < 3 * 3 ! £*£J** Oyr L*l 

^«> jX** 0 £©a ^©Aj(^ 333 Oo l^Ia OL**^ 13 ^^ .CU*»l£>i , ®33?"3L£3 01 3-> ^pot&d 

• ^^ 3 ^ 01 ^ V^«aa^L joiptu 3l^^L^ly b 3^ ] LA^aS"* ^J>~Aj JuS^ I Jaj 

>333 3l I 3 I 3ll£3li>i*£^^^A5^C**dlO1 C^lf^Lu© Iybli?4^ej | 

vy I £* 33 ^ JUl^l £L Ali J> ^^loL^^lvy 11^^30^ C-*O3l03^l> 

, d^tj db»> jju>* 

3 <X«>3 t y>^JsaS 4> <-jL-s> 3 ^*^ Jo 3 ^<y° ^y53 

■l^C^V *^*3i ^3^(y° <3^°33i A^ot jJ^j ij&ry JfU c£l$*3^Ali»33 

i ^>-3 AjLij 4S^ 01^3^3^ ^,«j|^ oLo^£ Ij^aa 'OsJ^l> 

C^I LS »3li >3 «£^j34j j^a^ogJa^ ^iJLfcgxj ,CUm >1 ^^Ji>~j\ lyo&dZiA % ^.Lal-o 

^^^^>^^3 U || J^| t$33 Lq33 .^L-^ J»\j oL^3 


Aj U» t^333l cJ^>- ^ 0\j? ^ ^* 3 ^ ^ ^ J (-5*-^*^^3^-^ —\ 

. ^>1^ fj* iaTc^j 03^*** <3^y ^l^Ut>33 L^j | 


YA 



I > ^>-1 3 * OiJ *^^*3 . 3oIs>*b*>^a Ja*j ^O 

Jr^ b J^-» A? t)i^ eg? I <3^13*13 ^b^^X*-* oi^03^ ij^ 

—L-o c£bbb33 3 i^» 44, _^i bsl ^xLa) ^m ^**3 C^b* I Ia> b*« a5^ tXSbS^j** 

(MarG PJ*j*t~* j* tsb*b Aj j^Ia> I j ^>-\y Oil J-^l O-il a£33 3 

( Sinus Margaritifer ) j**hjVjI* u*3~>- 3 Sirenum ) 

33 j?\ 1^0 CUw*aj £ciavw» (£1# | t dLjl~ ij^jj (>J (j)l 

ia>\ ^r**(^***^ 33 a5^0 I j3 L * ~ qa 3 3_^j Ob^33_oJ^b 53^3 ‘—* i bu 1 

3 I Aj JjLla i£^> 3 . jJtI>- Lui^yo ^mSvj»Ju& 32 * Ail J Ju Z*J^> AjujI tJtpbuA 

33 1 t£^j j a$" L>cj 13b c*>u>! oblX*3 ^>*3 aj Liio^-bjl ^^** 1 

. C^uwl Uj^O ^ I C-5^tf JjVi O* 

L5^- *¥>- ^S JU jo^ 

| <jj jbb- 01 33A5b£b^X* , t* jb> jj OilOi*** <£^Jj £j>b33 

Aj Jjb C?1 o^5Aj 0bt^i3 ^3 Obu**o3 {J**3 aS^j* 33*^33 

t^^Xi^b&j^- oblXjl^ caSju 1 j. ju5"^c. (S^jj 

^ 3^-3 b ®33 0^****^1 3_3f~30_5^" -JuiL^J Jj^giiAj <£3 k‘l Ctt^ 

Jl oa^ij} iSl$i£o i<iiij\S ^Ijj iSf j£^ ,ijb i»j%> oIaLT 

. a^»l»^ c.>-3£ uUc 

ItXgJuo 3_£W^g oi O^b ^3 I ^3^0 £*b«>_j3 IA^Cjj I 3^3 L 

<ib^5* 3-^ 033^ Aj b jh 3 *b3 33>*3 a5^Caa*»I ^ 33-34 l^jL«o Oi'J 
£>3> ^L<»3 oi ^aajo ( t-J ^ A^Ai) «AAO^o obi O^jj I ubp-Ji 

olj Aa^uLj Obwoj A S' OciL^o AlJ I 0 I ^-jia5 t^bliU>^5^ Ji 

Amj Iaa Ia 5|^L? n ' *-^ x ^3 a b j£ 1 ) .JujU^* K*-a*>3> \^\3 v-ia5 0^° 

3^3 Ji biX£%a oIa 3 I Aoi • (^-jb^s 4-5 Aj^IaaS Ia 3I^^la-slAj 
t^b>j33 Oi^°3^33 »—>^L>- 4^ U . Jj Lij^* 4 -aaC ^aaLsAj b^j I 

^3^“# AS^<^b^» *^5C^*j 33 3j.w^® JuJijb ^lalS^^3 e^X-a>o 0l-*«o (3 

j 3 j3j b 4-5 < 3 *^^^? ( -^^C 5 ? 3 ^ : r* ^£ 0 ^ 3 ! 




S^SCo-Ai Obu*^aj 33 3I3US &^3* C*b Aj _ \ 

4-**^ ^aipJ 1 3^">^£®^J333 OUl |^ib^ oj^oaI Obu*J b333^4^^30* Ju3j^>A) 
aSCaT 33^33 . Jtib^CtLc^- 0 I ObuuJ IT 3 Jjujua^lbii opi 7*u.aJ ^3 

ObuuAAj 03^3 3 ^aJ . 33)3 (S ^Xc.0b*u3 Ij 3 3^-*^ 0b*«^3 ^sf3^?" !^5vI^O 

« - I p - 

Juu A9 cA<^33 ^533^* AaAj 

Y^ 



O'd"' Ju Jta b .lAiLa^ya^L till^^ 5 OJ^? 4 i ioa 3 aSLL ^ jZ> 

C***!ojLum» ^1 e 3 I A^C*««uJ ^I CtlflAi ^i^>a ^JLa 9 (S l/bcibb^S^ 

3d ol aT c**>\ 01 cApa* a£L (c-*A ^**0 jl J*$ ^Id^ya a^Ll>~) 

^u t^l^bA^^AS"*y 6 laa^ U 1 C<ln t Jl*>L||j^ ^5" LuumI [pcj t 

4 x**l 1 1 CV«?V> ^ fljL V jaJ ^A>Jb 9 ^ c 3 ^) I 

, C*«^t-->3d £*3® ^xla 3 31** 3*** «w^lld \ 

(^JuAa ^t)^o f ^* la 9 t£bbC*Lb}\5 ,, *ii«33d3 0>>>^J AjAIIaa 

1X2-393 .ii £33 30*1 ^lijjl 01^(3* U1 AI33A3 aS^ 

^yduo C$ 1 JuAm 4^1 Ju> dJiS*u* ca 4 C i_« la 9 C*,^ 4 ) 3 bp ^zj 

£*S 3a i- 3 ^aa IajL^ca Si\> La^-a ^^Sb Al£^\_ 33 d cr^t aS^ L$U*^b js 

£3^ 0 lXw *^>3 £3 4 ^Cw*»l ^ti ^tla^ 

^ytli? ojt*-^ 3 ^AjS^jl?t> 4 i**fc C < 3 ^i ^aXm 3 u jO^" ^ Jl*S^(J jj jL 4 j 
J uLiU^ya ^Ju ^A IIxauS \ y 3 1 \ a 5 ^A^c*Ij du L JflidAj IjJ d3^3* 

^IajTj\ c^tald 3 d Ob^l;^ a 5 ^ 3 j L A^t*Ij aSLL 

^Lx> c«««*> 3 Ou l ) 3 >-l 3 ^Ia 7 3I I JL^AA Oo joJUti ^ 5 ^^ 4 <CO 3 *^ 

LSl<w> I J? j* a 5 ^^3^(3^ l ^33^ n ^o5^ ( ^!L?'3 C*~*aS:>L 3 p/ 

j j\ J& 13 331x13d LgArf^jlJSl iuS '3 JuTd^aj OULu* £>*a C^UadAj ^3x13 

a 3 I 3 

LjI l£l/bA^c.J» 3 >- 3 £** 3 0 C^bbolS ^L^Jua aS**^ itXO ^3* 

£i^_>a 33 t£|AoL>- OyT • 3^tl«A^ ®U ^3 ^-*i» 33 ^ t yu* 4 > li l 3£)*0 

^3**?^ L^bpab A) ®La 3d u-a>" 1 >^ ^3—oaa <j*-^ ^ ol*#* 1 3 »dLuuJ jLbl 

£ ( cj^3 3 uo* g^JU-o ) ( Deimos ) a*s*J* 3 (Phobos) 

1 JJa ^\3 <£j \^cJ I2O3** £*3* ^ lo*X>S» \iX^- 0 I 3 l 3 l^®l (3*1 ^yal^Ub ^yjo 

^I . dtib Aj 3 L^- 3 ^ ( 3^°3 grl a AtfJ oj to ^ytlaAtf Al^l^jlLalj | 33 l*Jo 

^^yal ^3 (J^ 3! 1 * 91 13 OT 2^ :a> * , f^ ^3^3 ^ci*J I ^La>^ 3 ^ 

j 3J I AS”Jua I ^» 3 i C*>- 1 3^J <£^»3 A» 0 ^ 5 **La^Ia 5 Aj 3 Ca 9 


1 * p . *• I f- - 

J^3 AxJt^> 

JLo-i u*La93^ iX^rt^* 3 I U *—*la9 ^aL 9 dLt>5^^3-^ • 

• 0*a*»I Aa5»-Lu»-^3^ 

t^U!Ut» ^Lai Id ^ 3 ^ g*A 3 d 

£13* ^ ^*i^3? Cv ^^ ^3^^ ^3^ '1H^ (3^3 ^11*^3^ 

. d^^3ja ^ftT C^L^b^S" 




ojIaaj ^jIaLq O ^>oLft ^iUt«> — y ^ 

* Otfib JkA-fc JjCaj IJ <^)Lu4?tA3 OlT jLIa* jl ^SCi AoaB Lft 



O A,a oLo^J) L.O S^Lu*» m ^ 





IjOl isU>4j Uo oU:=>U £*la*o1 ^5Cp » !P j) 







.«Ju L£_£i^© I J 0 I y>~ C***l 1 JT’IXju I iL ) 
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(Jj3 AjujI L ojLu«Ol <,5°^ Lgi 1 JiAJ 3 $ — ^ 

* DiXi ^ ft* 3 






,VF3:i 


*W : ' 




C-loj- 4XJ I—4J y^r3\ <£^> i . )r 

, ^^maA oJd 3 


^r 


J> ia^^j IS^jl aTCU^1c£Ia»£Ju ^ 1 M O 

• £*M)\ i \ W f JU **J UaA j\ 






Js>^las>-L (S ^l£L* • Sf Jl 

.C*^l oiXuti o«A> ^ i Z3^tL^b »jL«« ^ila^ 



ai\0 (5 (J* 3 ^ Jo^IaP- L J^-j <j**^ - A 

1 J4jL>*Oou»I oJki 

.JlSJj ^)Ia9 3l A* Li $ ^<y> jijf J* 
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iCjL- 0 L» £ U 

yA & 


J | 3 «A.«*o A-cm» L> Ugd LX_w 

<3*^ *’ ^ 

£lx$bo ^>c^L cr^ J\j>. '*"'-> 
-•^Jrs - 0 J : >r*i o-Oj^-la 


■n-jrl? 


t^wr^ 1 ' " 
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^Liidij | O^J jjt) m ^ O ^^2) 

_ \AYXj*.J^T ■ )J3 

jl 3 tS^Lo^l *j ^ o jl 

d>r°-> ^JomJ l£ L^B LSC^j 

*5^ *jlo^ Ojl^3- » ftlij 1 J 

I Q Ijw Awl I A***LS** JI 

* C->j| ^\ JL» L«> \ ^ O O 














Cjfjui? — Km*} ^ \ 

• Oo I OiX*J L^" ^***^ J^** * ^ 1 ^5^" 















\j J$ C>l->4 L T > ^ 

d^Lo aS^C***! I JijloLuyjl L ^u> (Ss^+G- C^L^J ^am A^Ci 1 cJl£ . Ov**»l 4Jc>-l>* 
t £*+»\ ojLrf o^i*3 ^JLiuO ^♦J^fVIj Aj^O 0^ ,^3 ^ I 









■5>- J* 


b*>^gA tl}blO"3^ 

oL> lS\j m J?w jj J^L«a j,laj4j iS" t ^u ^L/«r c3 3 1 

4 ^<jS*.jS • <^3 ±=ry Jbr c£jo4; < £+~>\ (j**j jl £->U 
Jj—b j*o I ]o**j 1 a Cjj\y^ oL—i (Bolometre) 

^*ib>- o15Ca* 0 • C-**»*l0 1 Jo 11* A&-J5 O l^»l 

£«?J3* J i ‘ n> J 1J ^Lu^l ^miAuiJ ^1 JwitfL? 1 Ojl .^IjLflA I , **- lit | 


jl ii *-jbd I ^^il? jl |j»j Ab^Ls^b jo Ojl. ju5 ^^a 

3 ®-^ 3 ? ^< 32^1 ^ 1 iLoOwt aLwu j\ ^Zu*>b ^jf>-\ 3J (^ 5 ^" Ol 

. S>J ^JaS ' . a^L C 5 LJ- OT 

jJjL - Y°° .>3 Jo- 3:> ^JaS <^U> dU>\_5" oj! ^ JLiol 

£>L JU- ( j^ c c*i£* j^La ol 3 ^^ *o- ^ 1 j ^1 3 * 3 <—>1 ^Jo- 

. Obl^*5>- ^o-b ObbLj^ jJjj 

J 303 *-jb*l 1 j^*a 0*>^1 ^JLma ^j^a js ob^ J 303 4r>- 

vJl<M> JLU 3 C*«*»*| LA » AwIj | ^A ^A^MbA^lo LaaaI^jJ 1 (J,)^4) b 

-^(Lowell Percivall) J * j+?*a °^“ cs®*^ 

JaSd4i4S^ i_^3 ^tJu* J3jJ. Co-L*> Iaa ^3^1 3J 3 Obj-?" 

^A^*l5^b*» c^jASCb * O^5^v flwS"£i^A3i l3(l)t->3> b>- ^ 30-3 3l ^^bbAilij 

* C*»*3 ojy \^>* 01 jl.> ^j_*S \j 

c^l^blS" . cu«»\ <Ojp (c^tij.* cffL^JbIS"» i>r 3 ^ ^aaa J 33 I c^Lt^l 
^AaIS^aS^Ij I 3 ^ ^a ^tla>^^jAS?cii*A ^*rfJuiJb Ja^La^ 3^ <—-5 ^^a L^Ia^a^ ^a 

oj\ji** ]gu* 3 b £jaA**OcJ 4^a**» • Jjl***3^jA ^Lu 4> ^-^9J 3 ^ jb 3 *—<t-«*l3 

JL 3 ^ (Giovanni ShiapareIli)^->bL£ 

oJlO cs^y 3®JJ fa biA J^i i oJX-ia>^^jr < 3 1 3 I 3 *J^w \ AYY 

U 9 I 3 1 . • «^“»l 

j^b 0 J 03 Ol^^P-^A (3*3^ 3^4 j 4.^tJu JUwS 1 ^^ -b* 5 1^*1 

^^jaaS^L*** Ol < 3 ^>-^ ^ 3 ^ ol 3 ^P ^TIao JLoS^b I 3 iSjjZii J33^ 

^Iwxjui 1 Iju 4j IaJ^J lj&^ 3 ti> (S \l jj\o^^3 4^>-l 3 ^^ I |fcS" L> ^S" 


l-^o I 3^ aS^ ^j^a 3 I ^ J^*jl**» dl^-^5" c^lft 4^3 ^yblS* 9 " — \ 

* Oo I Vb Jb3i3_^> (^33 ^S^^^ii^yooJo i JuS'£^Lb I 

AS* J1«la*> 1 o^j jo I^aaw AulIj JaAm) 1 aS" C»*w i O 

. J J ^ ^ JjCio f^j c 5"33 0bws3 J ^ 



aS' ^JLh-q Jo ( Jj i ^3 Aj qI^OxQ ^ItC c£jLo I C^I^j 

,jlu L*j aIj [to ^> | ^ 1 aJu*o l^r o^^-Jl^jAa jIa>u> y Isl5" ^>1 

LfciJ^L ^ l-uJ £*3^a ^^da*# t^UllilT ^laiAjLu 

iSj\^r+0 j\ 3 Jkllo*xi 0|iX>-| ^C-^Jucw L$jl^» ^1 Ji A$^ £*m*\ 

^5vli jl^jj jl^l *$* i^S"* J^aS • JuJiS^^a Jja.C t£& J Jj&^S 

V-JJi ^Jad tiLb^^ tili c^l-gi ^j> a5\^ICak Ubojl 

^5>-|^i 3 JojL»*»^yo ijl^j LgililS^ I J5 UbA^ii til*5^4j Ij 

JtXt jl . JlU5**^a Al^-^Jol k_-> | tili^>- 

. Jo ^ jr*j !j Lgj I I ob^-?* c-c^>*» a 5^ i^5" Is 15** (—>1 

jLaa*o J^5*Jlo Ol J ya* t Jolo^J 5 j£>-fja ^LgiblS^ ^ja 1>- l*dij ^ 

^Ad^SjJbLiboAj (£j& (^I^^ImAjL ij&3 Aills»cjJo jJj^a J t-J L>- 

1 A$3j C * <**o ^ Jo* 1 1 ^Mt\^£> ^5 CJ jmuj i> 3 Ja^U>-|j^3 

S^Lmi t^lLa>- ^,La> Aj Jo lo^5 "juA“ I J Ol ^3^5 c£^bj ©J^£ aS^L^JL) 15*" 3 b*> 
A—r (S^zr-Aj C*$^jli Oil_£ Ol**i I ^£o>» a5^ ^ajuo ^>Jo * < ^* AJ I *^^4 

JU* -fJjlo bj]a&~ aL^mi^ Aj Ijl^j I oLo J_=- i Ju5^ol^C*>-»l C*j JJ J^>- 

I Ji . JJjl ij^jA> ^-»JuJb Jl^I^l L^J) 1 31 J ijL* ^3*,^?* ^^A* 

j^l.3 ijli $2’?~3 ^la«M» oIa>*> C^^L««MAt ilduJ a5^ 

^o li^^j 3^ft> 3 jjL** \tS^>~ jl I J l,gi I blS'L Jajtaz- 

, AjL ijb $3=r* _^o ji <sjji U»- L* I 


Af 







s*! J 3#* 


^xLx»t ^bLco l£Lb^>L*ij 4 j O.JJ'J.J ^o jlj dji*-^ 1 £)y &I 

^>j5 • A*i5^^a 3^1 y**3 jS^ jA j^uu ( J>liAj l£ jJLhi Ol 

j^aL lj ^a j ^.la>j JsUs fLoj (^15" ^ ^Ljjl J^Lo 
oUl«jl L" ojS'J^U- _*i (prof- Piccard Jj~*Jj> * 

IsXjS' C'ou’l C*j Igl 1 ^A aS^I^o I 17 ^Ix* il»3 

iSJ3 (^L^aL>- 3 O^L** ^*aj JL*I 4j O^sLi*a 

L-J La J5^liL j| jIvUa 1 . ^») ^.lli 

^xaa«*a aa) UUa ( 1 3^ • c»^ 1 ^*.*5^jj*o3 

• Ca«* I aa 

^La««o4^CaAI 1 «X 0 AA Aid jfcjJpOfS' LlUmJ ^<sC-Ij oL^aLJU till Aj>- I LaI 

0^1^^ y^lj 4 >aS^ 1 0 I 3 C-^l oJ^J^U- l$i I jl ^a 

Ojl^.5»- dutfL ^LZu^s 0^*-° ^ >vU ^(jri^f s>> l> ^4; U^ 

t w*l£ jAifcx^A 

i < ^iio* La3^$I^^Ij>- 

oLaS^oJo JoSj J U« I JA i^Lpiidw Lj ovX<m> ^| el^A*0 L.«*fli 




c—iOjl^ jUjiil ^>3 3 l *5^ 6 *^U- 

('Jjljjl . C*wfl ojui> ^jAP- ALaftJ j —31 _> ^ aS' C*A»1 ^o\,A&ZA C^L^ft>L>" 3 l 

abdJfwM*»lx> <j 03 ! j>* ol& U*U- (ji\ ojl^ 

jl *J3 ^.Mif ^5loJbhA> i 

3 ^>l ^y Icoo l^j cu^o c^-l^l5o UUi ^ jL*l £jj\^>- . ijlju 

c£^X©^*»> Ir ^*Lg^L«i aS' c^j^IsAj t ^^£^ 3 * 

jl 1 *x*aJU 0^3^ 3 I^3 ^x la S 3 I t£Ut>C-«>0 ^y.3 £y-°3 

^>Lg&L>- ojloul . jJujU^yeLfti^dl 1^1 .jP*-** ^3 

^«XUjL*j 33^*3^^ -M aS'^jLaoU;- aI-JI) jjlojJ^^yi^- tfc4 fc /'3jL»3l t-*5^ 
Iau3 I I aS' Ojl j> a5" OuA^^a ijImJ j^ai^ 



•W 1 ** v>*< J £k*» i»if^-£>4} al>3 JfLc! J$£*j\j*> A»-j& jl)f j9 f 

. Uw;^« vyT 4>*3«> 4; OJlf f ♦ * 

—jjy®^3"?”3' 0 ^*3^3 c3L»^! t2)L«ib 3^ aS"" C*-***! 0^31 3 I ^y-o^** Ju3l.> 

3^ C^>w$ ^Jyb Uj^j Aa V tiljAj ^3Jk^tA I oU>i^i ^1 l** . o^-L 


Af 


























































































































































































































































































































































































































































































































































































































































































































































































































































1 jj ^Lmi i iL3 i3i«^l ^ 3 Ci^l 

u&t^tA iali Ojl^>- ol^A*«J jl aT \ ^ . C*>*>l (^°j * ^ Jtia** 

l3li>l^«^ 0^1 ^j*£I ^ IjJkS^JJO^o 0^*0 C^l £x*-0 4l**»^j Aj Y 

C«J *>•;$ ^ J^&cj** J& cSOb l*>y£ J C*' 1>S> 
* ♦ J^&C C**\ Ar>-J,i X ♦ £^<0 jd^*** Ojl^P- 0_$^ 

^da** 0>l(jj I I 0-^1 0^1 ^5 J*“** 

^j*3^>~ ^ Cy^r ** 3 juaS^^aj y£3 ,Jl^I.3 a* 1t£L$$ijI (j+^j 

dj+Mijb ^L oT^>^ 4 hS^Lo j ^C^Lgj I&aj I kL>J 3 ^ Aj 3 <Aaj I ^a 

• <•—* I ^Lsiu jLi$L ^3**{^ Aias»-^o 

\ X J^Ia# Aj C«** m J 0^1 

a5^j1*X» ^>3^3 (jLJi lytli».$) <_).*=>lp-^<**'y<.*0 Lg> I Aj a5"(X«»^j ^sIaC-IjI 

**> *J *^>1} ^.i j->a kfil*y*< £*xi <S yu>uf£ ♦ ,3*fc;o '(jl^Lu 
(aj>*\ A ♦ ♦ 3 A^-ji \ X * * cl>^ v - , ^l^p- ^yju ) ^ulkifi ^Sl$C^ o^l 
^|^®3 £tla>*> ^j Lml<l£j I ^JhjuLa cS'l^A^S^ 3l A„5^y I^a^Lj I Ubo.3^^*—O^ 1 ^ 3 
£jj\ jj>-i £ojljol • tXj ^i*!^^ qImaa CS^ 04*?j l 4X1 C-> u 

AjJaj^j^o 4$^JA.'^ys 0L& b 4 p-J^ ^ X ♦ ♦ A£.*** obi&j I 4 j Lfci JkP-b 

Jy >*J CTi^ 4 ^ ^ U~ii ls^P - I . OU»d yLa j^i*5^ o £+£> 

J±j Ip- A*A> a 5" 0^5" jl^b A^^a ^31 ^l^j| Aj \j 3 Als jf C>J 3*0 

iXaIp~ aIui^j O^ iljL* * 3 =r 3 « » oL-jI^I* 

. dL^lj^yb ^jOJu**A La Lp- ^\j&3\ A*]L^aS^C*«I ^^<i3 

. Oiy^ jt iil5C^ 4f fc5 PjuUj j> tf^fjul^ 

—C5^ C3®4 C5^ iS^rJj^J^ ^jl^S aS"OjT^^Aj J^l J&J* 

Jd ^« * ««) i) ^)Ca) ( ^^aA^JaT ^ ♦ ^iO£^ AT Ja 

U ^I^OJU oUU oUU>l 4*Jf J O^J) wbx Mtlf c-J l>- vil> 

Colj OU LLro aL.L- ct|j a 5"^^5"JuA>|cPw! ^3 4iif^ y J*i 

aa-^o ♦ ♦ ♦ 13 aJL^5»j» iljAi aTjjIo^^ r 

• iAjjta 1^ ^l^cijl Jjlj vH^Ii\aL>- jjtf^ ^ 9kLw> »|J 


01^;, 


_l l Jl _,I~J 


jj> i —s ao (** fe i (*“« ( 3 -«* — 1 

. c-iUjUi^t Jriati; ji oi ULii-,l 



I c-5Tj a_ 5^L£1i <3<*a9 |tX*J A^*Lp- C-A*A5>-J^ 

aJ^Jj jrl^l ■ > >**'(3 j0 c^*-^*L ^3 jj^- 

cS*A a>L Ij tU&£>« dl^4 4f djlm^ 0 Uj^a9W Lcs ojL-» (jL^L^ 

• ^Jtu; £U?tf-;f J>IS >s*yj* 

A S'* O | L C^amaS J ^aLo O I 1^>- 4— S" C^l ^MasLu I LuiL>- L 1 

(Jjlo-iLo Ll ? i^*A a>^ i£ 4j Ij uftlL&o ^ibLL A> 49UO Ji ^ I oly^ 

^5*y& c^-l $ *\^L £>L 3 ^Uwjl JjU ^ JL- ^cj:> 

31 ! I^IaIaaI) 4a>L C^L*^*5 ^yo Ljl 4$^pi jJ^»J 

( JuM'y ^LuA) l^4>7c£ CIamI I <j£*» (jij • :>>__* Oj^ii 

tXi Io^5^£-oJ>- L ^yodlilo | ^blli C*a-oL>- ^.i^a | aS^XjjL 

ilV C^IaaL^ JLo 0l^*£ A) • ^)L ^A> J <jj JuqL- JL^^jpX- A$^^ | ^5**- 

C^Gi 4 *? • fi-^ I cs* Ol iS3J ^5* L 

->.> L JV C^IaxL} 91 Ll * Ot£f <Afi>l^>- i -J3^" A*!^^ 1 L JL**» JkJu L JV CUa^I 

JL- Aj \j ol JL-J$ OJuo 4j3 JI (^LS^LajLJI 

• c~J L oT ^yu L Oj^.9 oJuj ^jtpea Awam> fL*J JV A$\*0 ^1 _£>• 

lj*J C«ufj JlaL a5^ (£ j*S ^cLmi L I A> 

^9 O^J-i AJj ^^-(^IaaLS^| a5"JL~J3 >3J^3^ ol J* iS*Xi*XA OJ^ajl 

JLa • J) VL Ol3l i,^Lji^9 (XliL iXii) 

L-j tXi aTC f>^_J?Aa aS^Cam»| JV 

jlS^Ai L ^.JjLlo IcUi^^o j^\ • ^^iii a*>L Li ol 

JLS**L t£tAa cAxi OtXei jl(_y^ » ^9 ^jS^LisI ATesli? iS33 Ol^ 

ju-L »a^ aa^L*» Jlm^}| aT ol iXuL 03*)LLi a 5^ i»jjbLu i^uo 

^ • c^l ot\L* ^1 ApcslL (S3J 

l-> I «AiL ol^j ^a3 ^xlai <^^l ja A> (_^L^*9 ^Lu jt joA9 \ 

Oj<A9 ^jAaS’ox.\ 3t A^TVl —y J} A?u I j\ Ar>-ey>tij ^—) j^a>o &.£*£ \ 

C^IaxLam* t^LbjI^I . CUm>1 oIiXaL? - j\ A 1a*»^ 1 A* liA^Juo ijl^ o^L^* 

jl JL Lb^l^b A>-^^ Jo IoOj Lo Lp-A 3 ^»<aA Alfrl^9 jl aS^^*jJ3 

« A^aW OM ^** 1 A^-J^ L| . cYi Ln 1 a _1 Ol*AJu>- \j OLIO Lga I 

• JurfL Aa^L fjf3 ^LZool^>L* A> JoL « Oa^ |vXjO aS"oLp- 


A^ 



I (J I C«1p (j [m)Jla L> _^>LU ^ I Jo £_J (.A lljUAS»- 

^s\ c^zj \i*35 I j £jA I Laa?%a . ojjl^ oljl( Viscosity ) 

iljJ c iXiA3 ^aaju C«^ ^>uf IJ Jj L O^ 1 j| j 5 ^5 ^ J ^Ai 

Lgj 1 Jo V^L» llxwJ OiXo Ao a 5^t. fl«. ir J n C^lfc*^I C*Px > La I . Oojl.i^A 

. *Aaj O^j ^>- oLu La Jui U *£j I 

cIjIjiaL^ L 00^1^ 0^1 ^5 ^^JwAw> a 5^ t^OiaL>- ^ibli? Aj ^1 J^5 

* c-^l J>s3 ^o L>j jj oL*^^ aS** ^*aaj>- 

jl^5 „J.jl^LA ^aJ^a Aj LjjJj^lO^A ^AajI^>- OIcAaU J5 aS^^ajca Jo 

'iX*/O^A C a£1a£j& ^^Uo^Iaj 5 Jojlj 

tiu. w > Lo Lo ^ _^*aa oLuLo 

J^Lxa }\ y± JJbl^5*w^3 L>-A> L>- Aj j&>^\ , Jojlj ^Joaa ^£* 

AaJ^I ^ * I J Igl I A— S' *Jj | ^a ^-> ^La> 3 i $$2* ibal 

3 jj^ x]^a ^ iSjj oLuU c^L^I^SG^a a5" ij> jj> Aili^^*^ ajL oL^o^jLo 

Lq \j LgJ^£3 ^a c5* ^y>- c«^ 1 i,,g) I jl Jy«?L>- (£3^j*> iw3 

ju*L ^Lo S3l I a—j Lgi ja . ajjh 

cJL jOa !>»■ j£i ^AA*J ^L«o t£du5''L Ja/ii \^j£Sy» 

cJulS . £>■ oJ y^** Aj 1 Jbt> J ^aaju C^X Aj | J oUl5Ci JJbl j^i>o 

.jLutA I L^i | ^a ^ a .? - aj aIaJ I l*J^£3 ^a (^*^*3 

Ojl ^>~ A^ul A» i J^OJCAjLiiJJ ^^ClwwO 

lJIp ( JuS^^o ^L>ei 1 ^ii> 4j U- LqJ^J^a (^J^JLj aSwa^j 

i)V^ juiU J^li jI^a laa3 • jJ^a3^a (S 

^5*"J jIam) Ia| iX**>(j ^ jlO CmA^I 1STIt3x^> 1 

CS^" C*a*»I iSjOS Ao aIC^a C^L^J^$3_^a 


3l <^jL«m) 1a—^aa jj jli oU:^L jlaI >- ^L*^l ^L#jr a^>-^^ \ 

Jj\jula a 5" Jii |aJLm<^aJ Aj OLiTej I $ *5u&lsr r j$'{£j<XcL> ^bjl 1 Jj>- tS’tA^^lo Lgj l 

i$\j\s 0|iXaL>"3I AJL^^^j 1 . J^-^^aCo ^$Taa O' jJ UoaL JoasI^j | O 

. jJLiiL^A Ol^Jl3 ^L«j JaU ^Iaa ( C*^lg^> C^IaJ^L 

3 * 2 . ^aJ^L^-, J li $h £)J5 c-lc- Aj A$" tS’jLiJ (S ^1a alx5^ ^O . AAt —X 


• C«**l JLu 4J I ^[OOOO 1^0 jd 


AV 



• -> 5 ^* p^-jb**** Lgj I^1 Jlq 
^ jAl ^^*2* ^1 *j |j U Jy ^a\ 

^ aJ^IJ fcA^i Lo jA+jk) \_--|- -.-» 



Ot^T jUiif 31 


tXiflO^a C*C-Lm> ^5"<Xa Jjj>- <.$1*3^ 

£—^3^ 3l <tij\* ^Uj ^S^UL^ Cx^r & 

• tX*i 1 ^yi^lgjj Aa Ju J3 I ^o 


AA 

























Ob l j fc **> t kUif^o j)t obj jUcI 

4 JU> Ui^* JUflj ai Joly^ljui ;l c*a 1; 15 4T^f>o aJj U wU) b 

a5"":o ^^ ,y*Lb L5 lS.j aL j <iLtl ^ il 
tfloLJI JjU-^Uic*pJJl^l 5&>lj5*.$f ScLa. 9 Jui I i^>j4>^A,a3 

l£^**t A_j t£Ju5^A)3 O*-ilSC*i £j-jI J^li 4* $3^3 1 -J5 if 

^aaJ^Jam> 4) Aj&J 4aSJ k_jljt.A S^La • Jo L^j C^^la**i 

Ji . vXi^^Ajlo ^A>jl ^jt j Lgl _^S3 ^o J ^ajUii5 jfc5^:>-|^> 

jl Otj^"** £_j Lo Sjlji^Oj^ As.J ^>^** 1 jl l-J jPt* cJ L>- ^al 

• £-jlp" Ob“A*“* 1 Ai bo 

oltXA 4 a?" I} J)l ^) *^j Ja[> , 4xai«^J if C om a ) f jV AlJl 

Jj Oljbk 45^JltfJ^ ^jJLmA* ^Ju>- ^Q (^jLuO • JuiL (XlfrA 

jl I ->«*3 (J^i <_$**! *? 9 (Lim 4) i^JumiJ jl 

(Laccoli th )c«s» ^ry^Li A^jJlAO^ JaSI^^^J^I^a 

. JO ^C)^A oJlaaU 

Ld^fl 4 j V A$"Jo oJiO £j*Aj ^ 1 $^ LtJ Ip 

• ^-rf S*^* l*« *fC m l^i I 


jj li& a$Ip> ojli 

ixl^j j^oj aJ,| jl Cow?) if J)ij^O^J f^'*’ 

<^Tjj* oLLS .cu^l Oj J I .3 jP-.5Aj IJ J-^5*Ju- Ij^r^ajjl «Lo 
(»«> 1 jia oJljb ^tLwJC oLo jJA^ciLwjl ^*o AL^ld^i> i aJoLaasIj AaI^I 
^s-jlp’AaV aS"JL>-^ Jo^J.5 I $ 3 ^- 3 *^ I^^J^iS^^LaP ^cXitXO J.jb-**' 

ctl> jl A f ^aa 5^^^il*5l A*5*-li jl j+£> ( »Jo La ^U ^PelaM Ciam.? A^cJljL 
JmCuJ lj Lsl tfLbAo^?- ulTO»Jm oJuCjj |jl> ^)j(j 4iV 

(Iceberg) (^L^ib^S^ jJoL« c*»o 3 ^o ol jl bob* 4 lCjLaoLla 3 ,c**>\ 

i—>1 jkA cJI jL jl jj LjjI (S$j joj^Lw ^^ c^l^^il^l ^1 S 

, Jo 

JoJo^ Jj^-*** Ujljbo C-JljL ^Jom* (S3J (jP^3 Lbo^Lfl ^»|jl>- OLniad 

— U- cJljl> Oj^ 4^iX^4j ol Olo^l Ol^j 



£)J3 t $3J jt • Ju*»L #jJo ol*Ia§ JS'* £)J3 ©Jui» L i. 

oT x/AAJ X/?£>) < 3 dl.iL 3 ljU- ^ 

CaaI^cJ? tiL \slAB a5" 0^3* cJ yfy* Aj A* A 4 X^ 1 ^ 

'. a_J1sj,j01 J ^ a*JL >3 ®Jo La 0^u-^Ijuo cJ 1 jl_j jl IjL> 

jujj>-tx>oL>- aIx/^j ix£> ix»?&aa AjV AS^Oljl^j*o 

•JoLa^u*J ^Ui*alj liiAf-li Lgj | £lLl«» w3^tc>-l t Juli^^L- ^LtA 

Ojl y>“ A$" . Jo loijp ^JL> Jo Jk>- iS\jbfjpJJ L*S 1 C^L A^sj.>- aS" j£*l> 

Jo Jo J ^ Jjli OL-I jl AS^^jLgjOU Jog I ol \jf ¥? AiaAi jl 

C5lU* ' C)J3 . JjJjiLj ^y yS Aj Ij JoJ £ ^3 lj IaA-o^" Aa 9J Alij 

JuaU" AZa*»^3 C^3^3 #ij^l jLm 9 1^) lu^A) Jo IaI>-I j ImJ>^>- 

<3?Ll>-1 a> jjli ( ^.3 iljl> 

JJ 1 C-*~£o 3 ji l£jiS%j U^^jLsI 4j A5^1** Jo C*>*| oJoftl Jo Jo ol JJ 

0^*^"I Ljjf'LSI (^IaA-^>j^>- Aj>-. Jo IoJjq I VLj OaXmJ 

« Ljjr'^i l*d|Aj C-3 IjL^JamOI Lo jl$c£jjjLi Aa-»*1^a Ijlgjua Jtili^ jo^j i—> I jl AaHj 
C^X tii J^- Igj I J^CoIplo liL ud ji JuLj Cww*> 

j X & “1" * fV&) ^“*1 JJ Ia^jT^IasI Aj j\ IaojIS 

1Pfl W**}. Jp ©£.$* aT Aj^aIj Jo L ( 

_^)u5^ • ^o^jl I^aLU 3 ^y lis«iii I t^Libojl j^aS^^i l y^3^A 

i3 tp C*^L>c^lj 1 jJudto^A ^jJi l ji-> ^—. S' jJo | ^ya CJ3 

i JSt^Lgi 1 £amO I a5^^i J-aIS""Cou lixo 

t^ljua c^Ia 3°^ 3*j\$ °^3t 3^^ jli ^Jo Jii^ys 


!> * **>■ jl A- 5^ A?sao I A_j 1—9 jl — \ 

C)J3y |^ou ( 3 ^ ye&xA C>J3 Jo L CU>*»I £)3 3 ^ <— > I j\ a5^J^L^o 

a _3 ol jj Ij jIj^I ^Tl - jiL 

T/Aa — x/^a \ 

X/^a \r 

C^Joio aS^ jj* C*^l ^4^"py X^ jILa^^jLj! Isuo^a —_ x 

. C'uu'i ^JL*$** o j jl JtfiAS Col^LaTjl 



t L* SjLixrf ^S*Odd (1 ?Juj d jjx5" aJL^>- , du lo_^> odli (JuXjLT I ^t>- 

4jY i jpj J-^U \st>-j\ i LftojlS^J cjlJcc dl j^o ^L*^cJ I C«9 ^£*aj 

• CUa»>| a) 1 a>-Lj ^Lc««o CtJljlj 3 

MaIT CKimw j^t«9 Jf (^9u OJf ^iT*A j L IJ lj^^<13 

^3 l*»o <£lP4;Y YUlf^fcaJu 4; 4T ^fuj usAaM 

. vU-ib^* jjLm cJtJb A^>- 

4_> C*^l O^ U Lo *->4^ J^ixui 45" Ju duo £ja| 

_^yo C^>- I^aS^j ^**3 £tJa*»ol . C*^l f - ^“'_J ja (IS0St3 1 Sy) 

I duo 45" j*dutf oi L> t^^Llju© dufcL>- do d 

l^a\£jjt> ^Ifc* jll^^^l (J^doWJ 1 <AO 

^Xa«a| 0^> odu Li lj lijjl.9 ^JL©-i <J>l^*^*l £t> ^a2»ea? <J>lfi>4>Y 45" 

^Ui^l^l iS odo i V K333 ^(^**^*(31^ >C^I 4-o*j i.> i j*«) 

jl Lg5>ci 4 —5"^-^Lp- JL>-J^ • 33 3 J* f(^IjU 4iVj,> LfcojU £j*l 



d«(> O^Aa> LmI ! ^ ^ 

4j LX dLul^ya Yl> gwjdu Jj-Lj 4j ^fb J^aP> Ub®jU 4x3 J3J* t^LgA^a**3 do I^aSJ ,jro 
45x*I} ^*aj 1 £ L>c1jI jl 3 du l^lili Oldub jl ^5"du**» 

—{jf* <-**&£' jlodi i^*i| ftjj^>- 4uil» J»>-L*» JLjblu>d^ 4^|^) 

1 J iXt^ ^4ift> 1 ^u>t>i • ^xx5" 

45"ddto^ JujClX 1 jL> d£jU» j\ £\>jj (Sl^JZl*^^>3 dbuJtu (J*3^ *&JJi 

\j U ^Xi^jL * ^gC* jll-»^3> l JjdmX odudu . S>3Jij*3jk i_Mduo cJljl> Jd 






jl \j La JUaL>- iSLg&L** 3 l A>V \afiS 1^-* £3*33-0 ^>1 ^L> Aj 

33,^3 JL>- O ^* 3 >-|jj ^1 < ^jL*»^o |jj>- 

>01 *&> ju^uji Aj (^O(^>il 31 .jjlo_^ ^A-aj oi jj £- 3 *S 
^jIoJiO aS' OL^ - C*A*A>"J^ « CU>a»I »La jl ^yii |^>- ^uj>- € C3 JP 

*X&£*zXa iS^ uua> 4^>-3^ Aj L 1 0 ^ 3 * Cj^-J jl ^ ^Lfc>- °La ^5^7 

^ -^ 3 f f^^***^ 3^ uJ 3 g>J Aj Jo 1 j* (J'tXaL?- ^-£»9 A^* t£j 3 L Aj jJ^L »t>3» 

• *A> i«j |J> 4 >?u ®(AaJ ^ l^w I jiLIJU i£^W ji ji aT b { oJuJ (jL^tiU JkA 9 

I^Ca«i j& wi« j Jj>* 

3 i *X® 3 t £^3 C-a^aI 3! ^30>*VL3 J^°3J^>' o«Jo t\j 3I Lo UU 

33^>- «J** ^f!3^c/*^3l l-> ^j| , ^Jo J> oLa a^5^ £** jl> 

A „<3 L t Jlw) jj 1^) AjJjI Lq t ?33 ^ Ju<i!l^^>JlA^ 

~’\ 5' 0 1 ^ 0 " 3 * L$l <*3 1 O^LlIa £y&J <j-o L 3 I ^L ci^lj ojl^*A oJa^^^oLo 

. iXiT |j ( ^c»3 ^$*3 

Aj aS^Ca wa) ^Lslfr 1^0 Jco^JJj3- ^il Lai 

t i^^LtAA^^LAj Jj^j A^L JuiS^^-o «-*J 3* \3 La SjLfcArf £_i_La 

•■^ 33 ^° ^ai 3 VL ^jSJl> Iao c^^Jl^j 3 ^ i$$J iS ^ *»Xa Aj ^L>- t^ 3 ^Aj^jjl C*px> 

CUgi>- cffljl^ <-£L&3^Aj jJi Llo Ji J*A3 J^>*li S^La a 5^ ^iUjkO 

iiAijya OUj (_5^> 1 Oll5^ Ju> Jlo OJua Aj f\ -L‘ 

|^ja& 49u*J i4}b UmT^A w*fiLi 1^ C)b&J lU J 

©J_f lib JiiSij oal- J>1> J>l 4; CmJ ^»J ^ 4f 

^UtjI jl * 3 " *-4 <!>;** *—j •‘*A^J ,J;^ 

Jijk l^uXa (iUl i-a5'<S3J^\ ^3 t Lo <jl> 1 <-a5^ 

j^*a j A_S^ bt3 1 jl ♦ •^4.^ o4 ^ (j^33 >1 C-^o 

^zSsX>[> c Oo J Jjjf* » 1 JJ X>UcJuli jjUlU *Jlil3l J^S 

(J-Jj>-L^J^ A.S^»—> I jJsao ^53 ( 3 ^t ^3 VLj oiL lA^jr^jLfll *Xjo$JJj>- 3 l 
.iXiLl^i I Ji J Jua 3 33 ^ £.^*^ 3 ! (JM 03 !^ ^1-jL Caa«>| 

^3 ojlcVjl cJ^>^ Aj 1^ Jua^JJ^ 0 ) 3 ^^ ^ 3 ^( 3 ^ La Aj >-1 

J^*i^**i> 0>>- C-iUA^-^^ .0^1 (J^mA^Lmo 1 ^ 35 ^ 033 ^ Aj tiL^A^Lfljjl jj^uou 

C-o^l^^tLa^ fL«j *^>^\Xia £y3J L> 3 VL 3l C? 1 a. 2 ^aju *^*»333 ; r^*l Cotj ( 3^3 


<^r 



(SjJ to JlS ^>-bb l^^i^to iXa IU Jui ^^yn 4i?b-l |j^J? b a5"* 

aS" l® 4$*" 4 j Ju'J^j Cu^l oLum) 1 ^a*3 

J0?" Oi^ 6 * c^Lgfclj ^1 jl C? bu^-l C*>*»l ^13 I U^ bit 1^*0 

Vbb ol 4 ***j ULq^ C) 3* 3 ** 0_^ ^Aj Lb^^l LjiouiJ^^>- Avista 

. C-^i £ti Omt} b>0\^b^ ^**uj 0*J^° I 

b&O^bSl 4u<tl?to ^Lua £ Jf Oj^ 4a ^oj^i 

*>—*.b 0^“ 4_* IaS*>J^ ^3 ob* tj tp \Jf 3 -> 4_ > 

.toj*» to I *—>L*4P-4 j \j L^m»^IaSI 4ot^fil 3 Lb^^iLfll 



Jajl j£ to «ju JJJ>- 4*JUa# k$* j* &** J& L cl£xto : XT J£*» 

ol&i)L jT 

(Albert Michelson)onJ^ko^T f ^ a^IC^T oIj^L 

4*J llaa 4 j c£ J . C-o^l (£ Iaj 4> \j jL^il I 

Ju*?L>- CU*«*to ^5** C^Lg* I to ©Lo 4tol^>- ^j\ 4S*"ffdl>-^5^Ju>- 

\^0 \J^i» 4j ^IaIc^IaJ^J J-alii oljC^uO . CX^l Al^li^j Ji5 

£-**>I C-> I jl _^i^a iJLtfU L" 3 ijlijl ^&9l ^Jc>3 4j fl-oJ C-tob a 5^C**>»I ^La 

C**»to 3 oL JloJ J Jj>- U>bbJ ^j| ClOcJ 4]^] | *(XX JSbj) 

J 3 i* 4 j Ol l£ L*pci l aICJuI ^i*j 0**bj Vb UbjjT'^J L^d I I {J* 3 J 4j 


• L^d^l {^ JL C^ A CU^^pto c-^b-^ 

s j*£‘ O^b*51 4j CUcuU ^*5^^lx>- C**to c 0^“ 

t Jm*»L>* ^^Jca*rf C^llpu I IjJ (Ju>£S \ ♦ ♦ • ♦ Jj bwto ^ta\ & *) 

Oi. I • b>- 4 j L>- J^IpAj ^5^jL.«*> ^IjJLa 4> |^ a3^J I ]oa$ 

“Jl^jLa^ $3**{j** o<-\jO aS^Ca^I jfc5^C^J<A94j (^bf 4j L>- 

V 






\j I ol1 jJ ^ jIsC,L 

(j’J 0^>jl**UL> ♦ / ♦ ♦ • f Ji ol^jiij (j> I jS liVs- • duT oddbl 

— J^aLo l*Xg*A Julil.i ^o5^jLu*a ^LuOl ks^ ^3 %. 

\jf tp Lsl {J^ (Jf*LilA L 4$^ (d ^Lj ^a<> 

J^L^-oLo © 33 ^ j$ 45 ^i£ 31^4 J!aI^ i^LjbJuo 3 j^>-^ y~° 

• JuS odft l^t Ji Lu£ *A»* 

^-S^liol L lj ^_^>- «dU-^ i jr , ^iLSI* duojjjj- jl JSL l© 

*4 j>-^ 2 a 3 osjf A^*j> La cO J3 1 C~**0 4i «oL C*1L>- I J> ^*0 4-C**>LptA ©L 3l 
^ duflO^o (jLo I 3 »^JiauXA ^fl dU<9 Jfli$ (Ju«sL>- ^liX^t kS" 

► V < AA«i Jlol^ fiS OwU» l»- 4> l>- c*lc 4) Ltt>w ©OiLJSU 0*2 . & Y\ 

W v • > * » * * N * ■ ■ 


kXjujjjS^j) f^PtFt c*«if4*4tffidjf ^ J&lc 4)j}4f 

^tA)U1*9! A.^txli (1^ <J^iL° £j>\^j> L 

^»3jy>~ y f £\£5 j\ j*S I 0*0 &a9 

l-«i jS ti)li (J'Xo I VI 3 ItxJ ^C***»I^*© * a j L YA J>l31 Jf’^iLdi 

( do L^A J^&L O t d>A ^ jl a5^^^ ■ Xm)L ^4©iUJ l*»» ^ ^ ♦ 

' IJ 0 I <^-*3 cXaLp- 4l**j^ ^IS3 L 3 Odoa I Vl> 4 ^£**>\ C-JL 4j Iaa^ca 

yJu^-L**! Ji C■***»! ^L©*Ij L> Yfi i jflflfl 3 dL*S*^A ^yu^>- 

, • ->->'*^<y> <34 k-» 

u j 1 " * 30 ^ oi** 

j VUk_>jUx«jjfstwiSl^^fj (©4Jj Ip>__ r ^M fUb 

1 A ^ 

jT^tXxo ^*SJ ^*A L 3 C^l UU-I tfVl> Ji ©La 45'c« u *! ^j«)diQ t VL 

y Y 

^ Oj_^ ^l^b y;b_^ *^c?® 3 *' J&3 

J i^ ©^S**^1©J 01 ^JLa t^l* jJ J Am A 0 L 0 45** 


3 ©L-a i jLj>ca tj3sj* 4_5** c^-l^l isisb dA 3 -?3^r (>.1 cJu> 

4j L^j I 4j ^L>- <^3 3 do l^xi ^ *3 ^J=> ciL du £jj>- 

* • *3~*ij* 

iS jS old^_il ^5" ( jr'^jL5l j\ <^l ©^Uil J 3 * j* 3>J ^IdJL 

ydlc^^>* ^33 dj I _^o 45**^^ oOl ^^ «j^* 

* Ja I 4 J 0 


\t 




u* a> ai**^ J-?jo 3^-0 <j*l . j^ 5^(^Lo 

l^j IiXq^JJjs- jl J&=r £ Axil A^; Lo^i* aOjI 

^Ui ^1 c »A< Lb j 3** ^3 I j Cv^l Lo ^. xw j aS Lm) cu^l 

Cj^~^-^~^< t (jp k '* t ‘~ i 0l _^<S 3-) jl 53% aJL**> jIA A> 5j5 *Cj*\ 

(J^*" L-** ^ ^3t ^ C f t* " ' " ** ( Kg Ivin) 3 ^S'aj*Al&*a Ij 

C*«*f J <£j*& ^ j£${ (5*** - * 1 *5^JUaoJ A^t-Jo I A> (3 jB^ lai 

aj^Jo jo ^ojLil t3 j^b^^ a$I} Lc>- • **-l? 4*^1 *a# La^ <*$Jf f 

^3 <-A^ l^bb^^o Jo liLa JS Lo t jf& 3^>ljo £^ 3 ^ 93 * ^^1 L> lB^B 

• ^LS* iX^\i |»«*> iX*j Lft < ^jAi !i 

Jjfa ^TUm9u 4> 4)jJ j 

a5" <J^3> t ^jbjL«o ^>> T ^I Ai ^3 

^ 3J3 Al>-ltA^ <m>1jlc> Wj Ijjl £j**°j * Laj^j^a ^ e ^ Arf ^33 

^aa5^L*» \^j3£ aS"* 33 L-* <-*2yJO <i*C-L Aa^J ^^jil < *5jlA ^y° |jo>- oLao^Loo 

«t£.iba ^Lo k*&> ^*1 Ol^Aa*** 

• C^l o Ja'J o ^1 I C^LfbL> 35 3 

c£jbj ^obU 3 oj\o^fy> bbjlj^b a 5^ jl>tiil j> Oj^ 

ojo I j^*** ^UlS* ta Lfbci*^>| £J£L&a 3 jr-^Li- ^ ^* Lifio I 

3 &- ( Jo J^Li ^l?l?xj 1 j ^xxj^j f C*Z*y j** ) 5£j*> j| 3 
^zhu* CSL^>- 4s^fb J5 A!m»j* Jo Jk.ij J I kL>J 3*& A> Lkilc ^aS ^uua^) 

O 3^***^ C^Ia^ja 5^ib ^tijli 4jJ ILja jl . i J>L^\ &^ 

iS I ^ a Lj 3 aJUmiL JoJ uj aJ^]J l^y (Messina )U;w> j ( Lisbon) 

b ( San FranciscoJ^C-^ I^iob- <«-ls ( Hollywood 

«j^ jjp- b^li jjj AlSlTjU J-O^ . JuaS' U^Ioi J5 

(^l-> fb 3 tUli-Lrf^ilU ^ybs^j 3 4aS^ J> 3 (Chili) 2> \j (^aIoc 

4^ 4^_5" ^i J3 I ^yj ^LU-Ai j^aB^ . C~*\ ^»l^ 4 J jJ j L Lo^<u 

L ALhoIaa JJ a5^4aB Cjj3** ^jJusJ^ | ^0 Uai J ^aUc L^LaAjlp-Ib 
^A^j ^-i*B a 5^4j>tAAi 1 Aj 1 ^ 3*>^+i *—J 3 *m2*za jji-o C^lAia^c] ^aq j 
iXj € J^b>-^1 B Jljow^ laiAi J^l aIa^JJ A^ci | (*3jt>* Aj 



. (<-xM —^ ) jJiU 

£j*a 3 3 ^ 4^3 Lu>* C^»lj®35*"t^L^oJkJi Jki» C*i& ^IwPO 

* C-^l Ia oJ.UI 3 tjcX**f i^y«» 43 J 33 ) j >6 t (Jo oJuiftii ^m >1 

“( 1 ^? jjS*ildU3 i m ^jua £j+*J (j^Lju 1 J^O t£L louu A^Ll^ 

lj ( ^>- <^3.1 3 ^ Ol 3i idjJ-o ^U i ^X> 3 >' 

OiU- orLlo ij?Ot^r * 3 $" V^ftAA 

j> 1 » ^jL«»^ii L^j Uojli 4 a 3_jl jilaw jl JL> 4UU 3 ^ 3 ^( 5 * 

jL-f O^aILa J^>* l> t_^^3 <oliil (jlftil J^a 3 ^*\ jl 4_ r4s*o L*» 

oiXOJ a I JL~p- A,1,..A**> 3 33*^333 I 3 IJ l»<fr J^SC^jAj^»c 1 a 4 $^o 33 ^aj 



j ^UbAj^jj &o*c yi^, rr jc* 

CUauaS j Otx* (j^*A JL*** (j 3 JUA Jt^>-Li o»4a> ajlJI 

4ldl> 0 LI 3 5^°!^^a>- 1 ^jjGjl *33.> 45^*l5 *^>aa«j^ 1 33^*3 *3M^4j 3 

^*^iil C^LtooJ3^4 *J^ > ~ ^ JL" 1 O3*i^^o 4a**jlito til* «Ju^L 

*33^ 4 rAAO^o vjLiJ oL&l (jlixl y*jjji t^tgiLaj 3i 4$^ IgS 1 43 1 *La 

Oc***j I Ojj1*X>- 4) j 3 ** ■j J ^~ 1 c£ 13^3^ 

3Iy ^3 lj 03$^ C*a)Ia 9 J \c!a jls^iil 3^ ^*3 4 — S' jJjL ^y>-ly»»l 4 l^- jA 

. *j\* 


\9 










U- 4j L^- £^*a 3^*u9 O*-®^Iaa ji^*i Oy&\ L°l 

JIUrl t^L^itsCiol jyi* ^I ou$l^ 

il>s\p>- L> LljJl obL^s- <^>l fUr . sjiJij* Oi'j** <^*3 C 5 ^—tiU) 

O J yakt $ *Jb AjIj *5 C*w| »l^*A c£jj tX^f t*«—« 

cJLi jS"l^ xr J&o-> .Jj ui»j£ii fL*-» *U-> CM 

4—i AwflJ ji’y ^ I jl * V~-“‘| Ot.Vn .«** ol^ ^jLij ^*^3 |^A CS'LaaJ^jJ^ 

jji € J £I aJLL*- * oUa J^L> aJjJ 3 (^IfccJLxi*^>^ 5 * JflLiL -1 

I ^"31 a5"^ C>Jy* j^U-OUa jr^iLSI 

La A^^-lj (ji^jb I a 5" ^.jl . ^Li Jl*i 

( ljl> i£ ^ u>j cJl 3 i> J o^IaIa ^5 J^u *5 ^cwa! 

O/ijlio Ja>- ^jil J^i»ji ^*- 6 jjAS Ij.^- *5 £ ««■*»jl4iluto^»l *^4 ijJjlj^Q 

. ijb S 

*5"cJj^*> l^j j «C—ili c£du» I J^yi- *suL< Ij *1 jl j Ol Ks?£ 
liXgM C^»l »1 j+to OjL«>- JL^ Igi^Ju* I <S^o l>iXl>l <jliii 



c—f > jL~> <6 Jj a • oiL gsi~> 4)j)J »ib JCi : ff JC& 

b 4f Cw>l iSjIja *Ijz~! C * w*»l J(j>jT B »$A>»c OjMijl 4f 
c«J oL?pl9 E • <*—*r i g* cSj»- d aiiU ext* olfcuo 

iiiU- <Jj); ol&wi 4f OP*^ 0U> \j pQ* 

. JkiUi c-J O C*$»- OT Vi 

\Y 



\ ^ J U ftft jbj Cj2*-J oL> b t£l^ 

^Ic^lLI dibs -1 31 jJu I 3 *^* Dl I—j A-Sbjlo^*^* L$i I jLi>-l 

A*Jid>-^«> ^ja3 J^ojP 3l V_^ojco ^iL>- aJ^) 3 ^*9.3 • vX—iJ^I C*-**0 Aj 

^tb^Ol ^ ♦ a5"c^>I ^*<0 *xqL>* 41ad^j C)$j$ ol 

ojb aJu»U (^>3 

oju- L. fLo-i ( Inertia ) ^*- 31 * o^U J *>1 c$3-> 5^- ^3^3 

I j $£>■ OjfiL*# cJb- ^*S^Lm# < ^b^>-l j^_ jLo o_^j 13^ 5 Lo . cum»1 

fLal 3 l ^£ 1 * • c*#*l o*lls>co c£bb aJ^J j * Ju5^^jO lsA> 

Aj jj ( JuoLij ^iaw aJj!3 j^»I • C*>"1 oiA«i oL JmjLj X f 01 

^1 B c£iAs L J"c^« 1 

(jr^r ->•> £l>*l 1 C«?J d*-*A»| 0 1 t£3J Ui' *& <j*S*j 

1 / Job C4a^>L>* cJl£ Aj A_j 3 ^ c ^ 0l& 

Aj | t£^_J Aj Aj C*a«mJ ©1^1*0 Aj L £}<J^ L>* Aj L>~3 J^( b^ft ^dl> £j^\*j*» 

Ob^lLI jl j —J b aJ^J3 ^^ *~*2* -^b^ 

.jufo^^ol J U j* w ^I*ojj 4 J 3 I 3 ^j I C*PtT (3t^3 b-Aa Uol JtolS^ 

Ol ^aJSj c3^r°3 *•— ; ^ > y > ‘ ^ J^c5* ^^4.33 £i}-P ^ 

. iXlibi^ C*AJ Uai C->li C*^>- dt J.5 bol C?Ia5»oI 

ju L oj_^ OjLux As oIjmL>*jj ^1 ^jqI jLuJu 1 

* 0 — jrl^&l * *f V^»*a lj jr>° (j»l ./*^A>>As ( jaJcij j^»o^l»jl 1 _> L^i I 

uiyii-l . dufta^yO^Li ( <Je^ » J (<Jjb ) 

dll A> J" I . J^blutAjI cJ^^rAj XA \Jlb3l ^j| 

aJua aIC^o *^b ((—i51_-X6 i^^***)jj^ 3 b» <£ I4I <sl<£>\ 

UJ^o Aj yJ (ji^J ^ •W'lji" 03^ jjiC>- 

( aJLaa mL jLa (^bbjjM^o • iijJ ^£uia ydb I Jua y% 

tfb-_^S^ t^b jtgAuL aS") ejJi>^ auIaa bti I jl ^ 7 aS"^ 9Ai ^^buo Aj 

^^5 <3i^ * ^ ^ Jwibl^>c-5 , *t-ftlbto £*&>~ Ij ( 3^bj 

J&z* \jcSj>- 

C^L^Al ldll4j ^^>-L ^5**^_yAdJ C^*^> 3l 

(ji I ji (jL^ii ('—> x ^ J^s) Ai_jL*> jl j csl*i jrf VLjl <^** I A** 


AA 



aJLus AiiCii-o 0 L 0 5 aJLa Aj \ C*Po 

• £*#>\ Aj C***«> ol ^Axij a53j 

jj ^i^yo^ mJua ^JLa jj jL o^ jaoT aT>j L^Jl^^^aaJu 

^jA .c—I jLiIjI £*#>• cJU- ^ 1 o5"^ 



Wa« ja . i^+Pl *1+4 J* a^j* J iJjb £>® * T& 

^bl*A J J^IaA 6 

.c*«JewU> q/mJ j*Fjj> ^X^^LaoU ^ U- 4 ) l> . c*«f 

ja aily,^ ^^9 £>« <>-_P aS' aa_p <y> jwl^ Oji £_A>1 

^Imap-Ij^ ]oab ^ 0 jrl^l 'olkXaLp- 0 J 0 L 0 Lol^.j oLuIa 

. jo L jl^Jo 1 jo I juolp- 

^ja-ajoJo Ulo^ ^LoU 6 ^ j' * »^"^jl«*A> ^7 1 ^JO\ jLmJoICaP jM 

J> ^ti ^IjLaJi C^UiLo Jp> J^A^^o OL^i Ju5^J^L>-ol 

*Ju5^a CUojLia ^5o> 3 £jjAj ^ JtI^aI 0l^° ^**a* <J> La* J$3 <^3* ^ 

y^AA® , Jui OuftljMtlAAO^ljUACfLbCtfr jM»L uiilxo^r^A l«ii 

jCgl^Ql C*cy-rfjf jZZ+t^jh? £|>qI C.C^ ^w^Ufip^* tf^jfOal*- 


. C*M>\ ^1^1 Aj^Jol JlSU [J? 3** 

** 



















41a* C^lg^ol <il>4i t$l A>^o^\ 4_5*^4> 
jl^> laAS^ J yj&^ JO jl 4 j %_3 J* C« (p - J$ 4l*A C^l^iil j*03 I 

* do (3 Pt ^° (^3^ oLiljojI 43 oLilaj jl 4*S Lj <iL j\jj**S 

IwAA j| 4^*LuC ljL^> r 

;3^ ^ ^illo^AjaJ^l^UjI JjU^^Iaj Ji 
i^.(tf ly^r V^a** 4T^ „ Jbjp jA tjl^j ICj jlj^l^j 

3J oL*Ii 1 4$^^ ^{J* f^v UtJolji 4x$J ^3 I >do • *>**1^ &l *{ 

yL 3 3l c-Li>-ji t 4Jjlj ^^ «•>* 3 ® 0 » «-s^ 

t£Joo £^o J £7^* 0^3^ C5^ U* I lMaW 

. ^oJooali 

C*aj ^w*** 43^J3 olCiUf^ Ji 45^ 4)^3 J ^?ua ct-L \? 



Jc>jc ja jj* 4) jJ j 4f JHJ+* ,j>s* cSj* f : f? 

C^l 0 JUwV 42*9^ UJ>- 

#* ** ^ 


JL«5* jj 1^.5*® c^Lgi LSor 4i«o 3 ^ J^-*** ^> I jj «c*>**Iojjo ^j£oL*j 

4>rf C^ljl.5 t£|4l*0 ^Sb aS'$ 3^^ © Jo ^ Oi^ ll»^3 t *^3 '“'< b 5 j6 oJoJ^^i»3 

3 ff-Ui-_0® 3 cojll**_0$ 3 4j &S* C^«»l p^>- .*/ 

0^*1 JaSd 0y? • ©Ju®lj <ch>’ _3 * ojilu 1 _3 J 3 ^l^l 

t$\^P*3^^ CH ^ 4lita jlLali I Jo b 1*13 C*a>’| i 3^3* £ 3 ® fc_3* ^ J^-3tJJ \ 

U j*?** tSlo^ J& 4T UJmuIi ^sj”lJy# i^ojliuTsjP- 

1 ** 


, U) f<Udb 

C~*«l Jo^L>-a 5 ^ 0*j* ^y^ey* £yP*L** (j**3J t^l^ 
jl j*i lS'^I^-o^ S^L>- aS** o* j^A* 1.3 ©Ji£ao 3 ^ 

A> jl JJblj^^a a 5 *" t£ J ybk± 0^ iJ aJy& ©JlCao y$ 033 L^e-® 

S:>L>- o^>-L * Jo^LoJ ^L> ia>lj ©il>- jl ^sL^I ^ 19 lw» Jo L t Ju-» 

•£— \jJ3*o b CjlM oj5C 0 O 33 ciL.^^3 x>li.>_^3 ©J5lft03^ ^u J-o La>*» | 
A*rfl> 0 l 1 a>IJ o^l^ 0 L***^*o juiljoU>lUI aS^jujO a-> a 5 \\.u 5 "^sCsJL=^ 
f 3 ^ ©Ji^lfiO iX«a 9 A> ©^L>* A**» ^jJ jl iail^Ij L til^ jl ^wl-o 

— ©Li ^ 5 ^ j^J 4 > a 5 "* J 3 I ^*i»Lo ohXo Ij t iAa^i 0 | 4 j 4 j>- ^ib 3 Jw-tS^ oS^ 

tfU jl jo lc*»o jl o^I^a JL 5 "L 3 3 \y> cr^^ SaL- o^l 



IgJ 7 jf fcUil 4J jl j £f ^«f 4T OjUax of J A* : fV JC£ 

.JUmi^ 1 gu— 4)^)j ol&Ujf 4j 

\jj\f & *^L>* f3^ oJuj \j$ JoUj^a Jy& JHa^S ^**» j| ^-*lo Ol 

JuS\—il> Jo L ia» IJ eS'Lfc ©jL>* jl Jy^ c^l A_S^ I 3 ^I$33 JuS^^o <w^U>di 1 

JuajLo A> b i_j>- Jjl mXoIj jl ^ Ol c-c^>»> 0^3ji\ L 

.jbl (*>- ©Jui 0 aS"JuS"^ 4L>)io L>u|jo ^^93 ^3 OiLo^o 

. C*** IJ V ^0'^y* i y> A* ©jjCjO ©jljcAj^ £$3 L$l^3 oJu^J 

^l**alo aS" li j O^jS* «—jls>tlu I Ij ^L-l Jo^i? ©,ilj>“ fy** *Joolj 

©Jujlj 3 ^ jl >^3j 3 o^©i Ol ^r>- C*o^ ^1 Jsl L ©.i ^^ 

■ O^Mf 1 OlXcMlJ »oSCa>3 

^oaj 03 L*Ua AjV A^3 jl^5 IglviL Aj |j a) jJ j £|3^1 I 

vy aS" gcLw A)^]j ^xPclo (XV <3^-*^ ) u°J* oLp- A^i Ij 
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. :>:> S'* oju tt oili U 

i 3&~3 *^«--* w ? 5 ^1 C-^o ^C-a^1 jj*>J f)jb 4 jV OL*Jb o^Ip- 

ijl^- &£jL*t 4—)V OLa^oI ob>- • .V * Lfbojld C*Jl& £*Lx«»^ O^Xa t 

Oib" ^ lUb^^A JaCm) IJ ^a* 0 ^ ^a) ^1 ^l<3 ^ O 

. tXfib^A j,* £jJ&u u» cJljbjl^S^C*^l(j^oj Aj V OLa^ 4a11jLm*1 

4—5" iXa^^a ^buj I ^L»u jl c ^b Id iS ^^5 1 

(>h' j'^ • C*A-I ^i5"\jc^ 4i cJljb J} 3 wOl JLS^jtytJ tS UCl«* 
OU^^tdXo 03^ l—f li^jlS Lg^x>*» 1 ^—a 3 CUdJ^yajL-Lal il (^.Ui pA 

^ ^aJqI»S" AjulC^I fjV ia.fl9 JutfL JaIS" La 4«*£j 4& I (£\ I^aJUmA C *t M <j 
3 O^i » —^1 ^1 » OjW> }>- J>*j£ cS J^\ jl *S ^ 

^j£*a 1„> foJl^ _£Q «1 J LjJlI^&A oiUf 4»» jl ^La9 ^uImLa 4>*» L laJ^j4> 

* 


•js 

■YJ 





e>* 



<U8 Jt Ui» oUxJSI AJjSjPji Af(5l4)j)i OJU«iJ OUJ . tA JC- 

CmA JJA J?Uu Jd 


I jl J j]j ■ ^i**** ^7 1 jaI k) jlj ^jJiLaL 

C^^AAl ly^* Wa) i\i jbj! ^S aJjIj 3.A ^ J?6A lJlljtS»CA O olu 

i®r 



(3^ S^L>- I4^JL ^u5" <^>[^2*- Ij |^bjl l*A-^ £t!^a| 

(jXlli J5 . ^^LoJ 4 a«»I^CA Jk_j jl^jl j j tS' Ij ^ftJUocA t?Ub^*V 

oUj Ij *Jj} j dlj^S" £^a dL cm~*j jjl^j-»*> < Jlio Ol>t 43 XA 

4a9 J 3 oti*j ^.^J^ lijjd Jjl^cA C^|4ifju Ji 45*"^AiO^A 

j £tXo 4>V 4^*»J^ tf(j> £tI_jaI CUC4$*”^3^*^^a 4^caIjj|^^» 3 (^il jl • C***l 

^3i.l 4S^^» J^^J3 t CU^l^i l —i o^ VdT V/A 3 ^/V -5 &£?*-*$* ^3 4>(3_^9J^ 

4l^i •CU>-I 3 X J Y 3 X jX *^®^l_^*l <J> I ^3 C*t ^*3 

J3 OJjo^a 0 ^*lo Ij tjill^cA 53 ?” ^ ^ .qa i Iw a Ji?^ix>- 45 ^^3 

CjLoA I 4$^ JuaS'^A ^i?Lu 4> Imi,^ ^LA^luS' \ * * Ia 

V jl aTI^s I ) 4 Jc*;>“_i 9 j ® ja>- __ o ® jrl_^ aI od>lj 



I <u$ jfAA&tj* JJ>J1 4T (514j 4) Lm 4&m : J£ 

• CmmI oiXm |^miJ jl 50 JJ^r VtiU £JU> 













cAc- . A*Jt jl J*$3J y»J 

^1a>* 1 £>■ Aj <J*£ ** 

t jl*J u^* ^JpIp- A* Joa 5 Jj^i> SiU I Ouu«*i) dlij) 

Ol~£*i AtXol J**£ Aj Ajj »jl> J3 A ^ iS oUUxo . ,>j^ Aj Ia*j>*1 

3£S*~ja ^ll-aftil £* 03 ^}** cdljLj Ij^p- liCx>-» Jyxvli ^jJ a5^ JJO^a 

*A jr*** VI_ j All* J2> 

* c?t*J ■>!>* &*y. 

*j$l&53s ( y^ ^ju*»a isi-jl yJ3$ A?f c+J\ tf-UboiU- 0l**> 

. a> U l$i I 

c>U ) ^ 

11a— j OliLwvA A-JjJj JtI^aI AiA__S^O(J*^i 
. jJ ^*UULo Lq 6«>L»ju» a1*>j_j oAXpca ^^*-**» t^l/bAjV £)3J$ *l> y3 



&*J c.ic 4j AtjJJ 4)1* 4 a 1*U *lii* s f • JJCA 

.^****^0^^ O^fd OIm) 


Ij (jfL»*>- l£LgJbl^uO Lo _L>Lai ^LoJ Ji aT t£JuOk£ ^^ 

Axillae. tXjuS* £j*aJ (Lj ji UiuA^ j),} ^1 ^a! i ^jIIa 

\sj^{b A* JJO^yo ®J>L>-| La A> o ^S^c^il^cA J^Liiji ^I^aI Ai^£ol jLiJo 1 

A$* 1 libAJ jJ^Ai^Cl* l AiJlLiAjl a5\$J*£>- ^X*3 L>- . 

Ij ol a 5" C***l (^“IaaLiIa ^^^£A.L>LfciI«A t Jki ^w^6^Jua^^O^Lm*a Aj 




oTj* *s\=- 1 ^1 I . JuaIj^o ( 4j Ld A y 

J&» ) (Peru)^j ji aJjJj jS"^ . 33 c*s 

»^i|^Isl J3 aS^ ^LIju A*** 3 <_g?3^ *-tli f LoJ 33 0 I j\i I * tX^L ( Y^* 

_ 3 ‘J^ fc> _ Ob>*»^I ju) *A*-jl33l ^ aJ^J,) £393 A*:>-b «Jj Lu> J& 

iS&*>yS 33 ^513 aJjJ,3 J 3 *~*t* (^ 

(S t*J1 ^ ju ** t 3 ^*^ c«*m3j i*>^l 15^.5 ^ 

aC; I JJLo oLio i^+°3 ^y> <jf$> LSI^j 3^ £* + *»*5 (jty^r 

• CU^t o^Luuj |^)Lju 1 

33 aJjJj jrl_^*»l a5^c^**» 1 ^«^^iaptx»I <_**a<miAj Io^*p-^? l ^»l 

A> oly^ b £* 1 £3*3 • ^ J^»U- ^3 3b J jUtf-1 3I Jy? iyr 

3II3 i$\*£J* O jk >£l . 3I3 oUj uij-b dl*3 £*£ dl dUf 

t^J^i 0>5l^ JjUU 33 3 ^3^r \->0\ 3 ^4* ^33 AjUi 

33 <^3-* is3 oJ^Liyo {£yb>- (^{AiLi ^Y' o 

tilj OJu La i£|a£*mi A S'* £*$1^33 q\ c3^^*» A> » ^J* L>**»3 

£~o.p~ A^^33 hXJLAdl^A (3 1 c£33 A-^ I3 b&33—J fLoJ (3*^^ ^ u, 3£’ 

cr 5 ^ ^->3 ^3 *-^3^1 A*5»-b 3 ^ 

^XZ*Ai i Ol a1£1w« £.sLa a 5"ot XZt AIp-L* t^3 s- )5^AJu*Jbj| ^a*3 * j^iS^S*yi 

aJjJj 5Jy> Ji A-jL«> Sdidi t JuS^^a j«»Caa I 3 aJ^ 3 jrl 3®li iJl ^l»l Aj V3I 

Ot^ ^ aJjJj £)y>\ (J^3 - 33^$*ot—*> d ) 1^-J ^gA (3^9 JLo dJjb 

j*u^aa IA^^w *^5^3^ J^i A_5" t5 ^33 <3^*o>A> Aj C*a* 33 JuiS^^a Jy& iS Ia^u**^ 

fjj Laa aJoaj aS ^tb,Mi3l t^lAlaAi 3i 3 *^*^(^5* t 3^L^'3L*w^> I < £<j* 

A_S\sU AjU > cua ^3 c?3->3l . iXJi^ is*S^ c—I aJjJj ^3*3 
Ca) ^31) Ax* w . ftv j*y 1 « j^AA^I ^ Ajm^ r 1 ^ 4fl ^Atwfr <^Lu 1 ( ^3 “ ^ 

jLa-SoI C>3«A—9 * ^jli ^IjuaI ( ol * j¥ l* ) (3t*J <-***> 

(lil^A >1 ^ w*<£tl{ Cvli 4 *>Lh iSdl^A J I A^iWbi^A ^>1 

(^33 jl AS") ^3*^3 ^fy&zA 0J3 aCaiI . C-«»f jTJ l*«J ^3bf 
(J'l^^JaAAi C^Lg^U> ij^_3AtfC?cc0333l ^^Lp- (®^ 03 (3^a» ol {=*^3 
^l^al 3LiJu | 3^^ AjJLLaoU . 331i JjoL5^Caa> llaa <3j3 APtJo L t J^U^a 

3 ^g> b ♦aw i (3^^3^3l 3!■!**« > olpybl t ^aa3 4a«mA 3^ aJ ^3 



£-*0$ SjkibLiX) t L—A O^LcMf | AjUuJb A ,, ^ 1?^) 


c£^jjl *5 "C*a>I A-u*Jb 0^3 A**&.}l a * J$ I C*«0 A> O I 

Ojj jfU \\ L? \. ^*J J ©X*F 0,^3 £j*a£*S* aJ^jJ,3 ^T I^aI _>L*Lo i 

U ^s| ^3 Ju«?U>- jlxiLa . C->*»1 oXa | C**0 Aj I ^yS^ja 

Jf w-l oT JS £k Jxl*u 4 T U ©jL* *SjT^ jfc*; ^ ooT 

c—1 <^$1** ^bS' Uwbi * c**»l <u*l> JXi> ^U- Lj 

. Xj^uf^A t£ 3 OL^-^La«u»^aJ t^Lod^l aS**XaAa) t£^l-*»* l^Lg^Ijur 

juj l^r^o jjUiL^A «jL***» oL*.LaS.}l (£j& JLb-l aj a5^L$£lw ^y I 

OLal^-L*!^Xaj j\ aS^ ^ j^x-a ^Lg^!*** : ^aj«JU O^Lua Aj 

1 aS^ jJ^t Aj ^ Xa—<L> (js * 0 ^y Iwidwi) | {_j?l ijj AaaX 

oLioJLLjo o^Iaaj o^IaIa oLop\jIa5^c*>*'1i1)I cAcaj^jjL*^ tl ^*^ 

. Xil & jf Wa 
A^J 

—^£>0^4 L*> 4-i^>- Aj A^X^J^ya ^LmAj - ^ jLOi I ol ^ jH^al jUtJu I 

JaS ASGU jliW 1 1 J ^1^1 L«^La^ 1 Cuuxi Jiid AAuJb ( ^A*o 3 t?L& 

4aauA^ I 4^^ jjJ I + I 3^ ^ 1 

4-u- ^Uojl J»U (V o©L O Jy& Aj ^lib | AZuUb * ^ La cJ L>- Aj 

^3 1 X)^yb | Aa jS* ^yuA^ La lJ L>- Aj A^L Cawa) OI ^J? i (^ [^aaj 

. ^ xV^S C^LaAj Li- jL5^ JX J^Oua^l a5^CX*»>| 

Si y>^ ^ y xLj jUi y\ C^>TJ olxa ^1 y a£Jj I o jb J5 >L5 a5^s>- y> I 
I iS’Lg©-* \ A — 5" A^*jj £jj\ A> ^ JJ I ^J?L>*A>^JuM,^ il)to 

x^ta L$&*-> aT c^LgJ^CJ^ajI jZoS jaI 

OLu»S^ ^?t)|Jatlcv*«*3 ilj j jLijC'?c#y l *d^ j] 

• X-JUS"^a 

uUX9U xf>«jf jf jAMaAplXCASl^>y U ^JCa) J^1?Aj 

dl IxIjI aS"O ileai- w> ^ OU-?^^w OJj u^U) 4) 4T c«-l 


c^Lg^AAi* xa> L> oLah*^*La*» ^^L%j 3 I aS" 4 ^» a> 3 ^*a> 0 ^ 5 ** L; _\ 

^ 1 . 

U X^Ls • C^l©X -£*j Ix-o Xm*L> oXa I ^y >~^_o ^y»o A^ua Ji ^Jcjo tX^L X 

"tr 3 ^ ‘ csJ>“’ J tsl**»V 1 ^j_ 3 ^ i^jlLiiil 

* ^ X wi ^^J>" 



liV 1 f cJlj'4^ \j^“ OcaL>- fljb AjV 

.(t\ JS^) *??}»£j*- 3 * Ji* t-^lwXo f^JL*! 4jL*<b dl^ Sj\*j \^3 



*AaI> ^ jl w*6*i 9 db Jf j«J 

. iS &7 %Zm.fi> jtte Olfii (£l j> 07 f J J&j{J 

*-^^j d)l» is>-l>*> L 1^ L* %^ dwMf) £jKj*a 3 k dL 

ol \Z^cm* 3 l-*LJ dl *x*3* • Jca5^4,m*j Lojo 4_ji)l^t^jL> 

J—^jl c-rfS"' iSj ^^>a 4lmfc dl> o^>-Vla 3 jl 4a V 


4a Oly^ l-><3**3 t£^ i)U-3 ^ J>0 ^Ia4*V„\ 

. .> oil5%- >y 









^3+3 °*3*. <Sj\^O t»-> ^ 

£jl\ . iXliS*" jT^o 0^1? 4i Jo I Aju*o l^T ^yb | jjo^-VL 

d,jj| C*5*tT Lo o jLaa* 4.5"" Jo Lo afibl^-^L 

• ©Joc*jIj ^P >^1 < C^i-Jj Lj 

LiyiLg <lyic Jlj 

^3^3 i Jo_?|^ ^^CiCwO l A £ 0^♦^ :> ^ AI,, ^ 3^ 4*1^"^*> 

» L>*>! wt vJI^^jaC Jj j (^Ijboji} iX) jl ^AiOj ^ wJ? 1**^ 4^)1 JaA 

*-^ oi -^Lsi ^y°}* t>*J *» cfc 1 , 

Cm*"* ^ Cji*-) '-^ a * *-*€?■ OJAO jl jd ^j-oya^m Aj Ij ^Ia | 

Ljjl *j £>**.> <iyujib oLii^jj-jjl b «-»L^l (jil . -sxS 

^Ul» ol ^Sj 3 ^*jc >3 ji ^*»Ai?Ll*-o Ol J^-o AjJUao . C***) O J.J I 

J^i^* ^»^>4olj ^»lc l j^1£l5^oL*iu«»J^ jl oL°j 4 cl 

^ LoJ I aLx*^ 4j 4^0 I . c^“*l 

^ *oj^jUT Karl (Friedrich Gauss ) % *s? 

• {j^ 

OI«^aA ^4 I 0^*1 <4 Jul* A^- A r ||Aj 3^ 

(J3J$ Cl^>-| 3 j\ &S* ^rlp^ipl l yd? ©.J^C- . C **»I (^a^LUa 

Ks^^ .o£«lj Alili $¥?} UUI i J^S(j^ <^oj 

^iVL $\ja I 3 J 3 Jujta ^aaaaLfLU- o C~^>U- 3 £j£b I ^*Lw c£jl y* 

jl 4> Ijijj*- ^«aaI?Lua ca^L> ( Curie) iSjjfi' 

t£^5* Ojl^>- 4j?-J^ 3l Ij Ojl^>- 0^7 . O^AO^a C**0 

lj q»a|>[a«-o 3 A^caxj »Xo oJj Jj iS^CAMit^jlLut 1 * C—l 

a 5""C^'iil) l Jj I ^iw 4> *5^ (S Aa^>^ 5 . jJiilj ^ 

^Ji ii Ja4 I • *Xm)L^a I AiUuA 1 (j^3 ^maLIma . 

Cj~ JL ' = v 1 CUw*^ Ai a] j]3 jImJ 1 3 3 ^ a5* ^Ij I j3 l^i3«J^l-» 

oL jL^S A—S' C->*»l AlxJ I . C*m*I 0(4X0 I ^3 I &Jki Lu »J 

3(^*1 ^w a I^ LuLo ->l^o A— i \j ol<Xo 

4j iXjS' o^Lu c-JLp-^»I«?3 L«> 

jli3 |^*^1 , 1 ^ * t ■*■* CJ *l ^mm1?LuA aX j | ||A ^AmuO yLi?*' 



(Carnegie Institution of Washingtonta^AlJoAo***-- 5 ^**^ 

aJL Lr lj ^1^6 Ol ^ OtX*> AI^*LmI Ai l^ft>Lo 

t£ A J-oAJa a5^ iS jli*i JjLu» (^*" ) I XV* * * ♦ * j* 

c£ Jy**[j (jbjL&3 al^A ^^aJ^LuLo ^*?3 AjJUaA .a^S^AjJllaA (c«>*1 

<-*Lp1 J* *\y> tXjS'^yn Ooot-J \j 

(J^xIjV cAf- aJlIaua ju^L» Ai^la ^**>*1? LuL& \j^\^>~ 

• ^L*<jr* J*^, 

©J^^L^Jsl ^aA_) ^y«,ULi*A C«io C$1 j* a5\£^£o (j>ljbA**i>^i 

^?| C*Pxj <SJ3J ^la ^j^Llla-c » t^ljla \j ^jaaJ &$*C~+*\ ^>1 

Jya i ^U) 1 A^caIj I aS3u JcwL ©Joo I 5y>~3 Ai J_^$^ca <S3 

^Ci^lSG 1 cSl^iL^P- Cm *^S 

t ^*a|^5»cj l„> ti>Lgj U^>-£>*1 A^iil ^jo^caAj Lo| • JuJ^T 

^c>* Jo | oJlw^S^ ojL Aj>ti I J Joj |%aA>1 ^>- 4j>-|^q oVlX^I L 

, C**»l 01 Jo ^£*u?o C-jLoO ApcaIj O^JkS^lr ctLo>tA^ ^JoJl>- ^Lv>- t^lf&Aj ^Lu 

At jOC |^>. ^1^ 3>Jb U Af^jtJ>1 jol> ^l^>L> 

£_3**3* Jj Ij Olaj^iLjaj a^^A s^j JL©Jj o^J? a> 

*A CaA^£>L?-<a5^ JJO^A tjl-ij cA JjSj oUUsa fl-jA^ aT aJUilo 

A*lal a^*- jl5% j^ifc Igj I l^Lco IwAo 5 la^AA J-iL Alii | a a^r>-.5 ^u*o Lu 

. JJbi^A 


^*1 C^>“ (x*3 ^ cs-*^* Cy-J^.^r -\ 

(EJasser)^Vl io-y .ai oL> ( Convexion ) U- tslyli^r 

Ij ' i(—»j liUfelji (_J»L>- *>U- t^lgiL^s- c?J4j_,Iaj .C~«l 

o(»ly-1 Ks^+jj i ig“ f *i 

4j U- L»l i^a-^idlyCH^y 

. JulS' ^LtcjI 0 ®_^IalLa yl 0kli1y> ^5'jJU^L Ol 3l yjuS' 



oJuj | 4j j\j 9 ^| £ C****aJ 

ctL ^5 ^*S ILo 45^^y LtLxZufl Ji Ol j^g? <»1>JJ^*L OlJ^ 

C^loJo Ju go v ^o Ji *i!L*uo Jl£jM 4*Jb .$ ^(Mb| j&v »t^*Jb 

U isl> 







£**© 0«X£i £ j** 

Ol {X*2* v £j*-0 I L*J 

^1 JkA aS^A j 0tXO£-3 L« )i.lS"(J-^** 1 -? Al£»li t£.)l^^iJ U j>l£ I 
J*»^aAj cJ yfy*> Aj ^»L>- Aj L>- (^Lgj L^>- ^1 C-P*7 Ju IAJLuJ I^3 Ol 

a 5^_£ jL j\ Oj35 ^3 I J2 . <AJLftO OLC« jAa M 

-*ks <il ^q 45^jJL>-^ OuOuj &j>- jIa o^^^a t£y* Aj I ^jo^VL 

<£ I JotZa c^“Lb4j>*»^j (3i^ = * £ji*^ ^ Oo tXa I Jtla-w Aj I jL>- vL^JL^J cJ lj>L 

A-S^tSloJ^ • C~*»1 ^-O OU^U OLas^ol A5"i\5ib Ji^LiJ 

< C-t^ A._3 j^lA c ^oj Ci3^^ C>Jy* ^->Lr AjL>- 

^Ja>- Aj Ji-Uji k^ 

. OoJ^^Q Ol^J ^-«l £$** Aj I^lX^ca i QuI$£^ ^*»» *-i|^i?lc^LaSAj Ojl^r>- 

j >S>lJ l-> ^I yA £) | ^^OuXi**^ L>t3 JJu La lisjS' ©jL,M» ^i y J^ > Oj^ ■* 

A^_j Ll*j L>- OL t^Ju5*" . Jii Jiif JuT 4iSJ iSsj ^l> Aj L>. (J> L^jj Lj^- 

Cjj\^>- t C-M**j ly d-al^ jJa«» A-j ^^a 3l & (Xuu>J iSiXs>~ 

A*h»^j JuCm) cJL 1 i JuS^ol^J?" Ij aLl**>A> A«SJ £**0 jl 

1 

JL^I Aj «XaL>- AJu*>jjj r llT A^j Lc>- . Jb ^ J"jUT ( j**j ^5a>* Ji tftX«L>- 

111 



iXJjjjr* jl Ij^>- 31 JL (_^ f£jp 

{j>\ jl ai»- (jiULs *j 1j i*-** *1* *»Jy • 

I LaI . JoJui jl L *La ^$Laj 0^.51 A* C$1 Ol*Ifl® 

aL»U> 1>^ ijjl :>>?-.) *J (jaa'j ll-ji 'jkl'fi jJ *tf la*9 tiU-^T*i >U 

«^«Pc1a JT a5L->1jia cJljL £*!*«* < oL 0*A^ l^T 

^il^l . c3'jOd L ^£3 t$LL oUJsaS^ Oui 

j,*>lj A> jLuat> 1^ ^A^jOOki* L ( *VaU>"^£»3 JaChJ 3 ^*^3 

j*L- *f jP^tJ*! cs*~i4 £*>* <>-1 -*> ^>1*^1 

a5^ 'J&- jl JtfMli Lo^L* ^Ixm> Jail • *^4 °*^ C-i 1 Jcft> 

3 A Jurf^A ft jA O 1 JJJ ^ (JuitfJ 1 C«9ti 

. C»**l O^i J*a c->| jl J^i L^^iLSI C^lfibA^^" a5%^^j 1 

oL*^! Li cKXmi (j*l C*«^A i 

C«aUmi^ JuoL>- ^»JiO A^iii>3 C«3(j^°j ^ lN ' it* j.*>L«J 

. a**-^ jIaj^S a * lx f * J^Iaa <j&rj* J.B 

jl *5* * 1 —I ^LojJLo (^**j U*>X^ JaI^OI J^-> 

^£3 tiLfrl twi^I>*l jlljOlol^*^* c-^>jlol c5 &* 1 > j3tS 

C*> I J3> cJl>U ol^t^jl C***\ 0"^V° ^M$ljl 4j a 5^j 

jl a5^ jl ^s>- jljJU . aj C*1 $%** li 0 1 a1^£iA l£lg£i>tf t^L ^ 

0$^t* {J* L5^ * C *~'\ ^ (j^°j J 3 *' 

• iX**»J^a £tLx**» (jL*i& Ai jl aS** c^**l (_^*^1 jl A^J^y# 

IjOI 1 -®!,^^! ^ ^ ^**j IjoI^ «>i ^ I jl lj 

ojla 0wS^ 1^ ^.j jl J^»L^ Ojl^p- iald aS'^aiL^^ (^*Lfr L oLi>- 

aS^ -^IwP" f Loj 1 . ^ ^^^*3*aj ^> I lx jl&5~^o JJL*» 

^ ) |X^U 0\ ^ jr~> Apx^j ^\j* jr^Li- (j+Aj jZi jl 

C*m *^il C^e> Ojl^s»- ^jjJ j4iw| Joi j^Jbl^>“ <^Juo A$li L*-^- 

^3 l> iAif^ JU 0j«4« ^ (c^l^T yj\j 

• ddjl A jmI 

>» tf iSjjj Jt » 5aA d .r* at* #ij!^* 



(3*a3 0^*" *—S c*il>j^ jkAl_^>- j>,j£ Sjuil^>- AlJ \ - *A£b &&$* 1*o 

\^U i© 0 3i l a a t 

(^Ja- A*V aS^ JL>- c ^aC.J^ c? ixA ^LXi ^ fUwl 

oL©£- 1 Ojl ^>- jJi’L ©Jua *tj ^jS is>~J5 Aj Ig^uw* iw?3-^ Ojl s j^ A-»i>-J^ 31 

. c***>l o0o U J!l 0j>^ 1 *j^ u JL© ,> j 44 s ** Ui' cs^ *^3 

^ja*J kSJ+?£ 1 

(j+*J jl aSOjI t^lALa£»-^to JjUjIjJLa aS^j 0>*^l 
a*j aCL c««uAi ol c y>w joJ 0j^» •> ^s* cAp a—> ^ 

Uc£jldWtO_^>* Ja* Aj^s^i^Jl aSc^\(Sj^S I ^oljil 

I Jjl (^jl<\B^w*Oifr ^iCwA iS Ct^^jl 

^^Ia£ 4j Jpo 3l A5\£il^A AjJlJdA Aj^£>- 4$** |»J iXO J^l * Jojli 

• ^ j> Ij Lg^u* aSVjL^j^ j$ IS Ij Lo (J^L^ ^aiS" I j 

a/( Bohem uj^ a>U* t^Uii^l a* 

_^»il^ i !^0 « Axij ^IS"a> 

f*\ iaai J j*aa L?ljL>" (iL^Xo . G*>©1 p5"jLw lg£wO,> I 

3l w? I*5^ C5 l) l3l* c^lg^X* j:> aS^ fjiJj? fX * ^ 

6i^‘ o>^ .(cJljljt/w^^ Y/V kr r/A) CaU*| jIjJLq ^VjJ I 

c-p^>*>U ^l ^1 j ;£3L^j I Ko&js c-u**>l ^5" CoL^I aj ^1 ^ I ^7 

il3l t5 ^ jL«l 

C*+j?-j A> vJl>^ l:>- 3l *\j] \S t Ml* 

. Ju5^^lj iili AS"i j* JJb|^ilS^ 

^.j\iS^Stsjj\ jliXW^ ^aaS^ I ^l^A ^S'l^l cAs ^aIc ^Ca) 


Cam*! ojuil Ax>Jtii I ^^Aj l^?jl ^*1 A? ^OJ I ^,3 <^3jJ 1 (3^ jldftA •—\ 

Jl^3 (3^ oJ^Lco caaj I ^l>3 

iXiS*"A j aT CU**»1 JlsCil Ul Ca^I 

^jL> odti AI>*3 Jo 1 (Sj jS I uA«aj Ij iXiS *a J^-L> sJL-' 3jIAaa ^3^*xX>- A_5^ 

ur 


ri- 



t£jl* O 3 I y>- AJjl^o \oa&- ji {£+4* (J*** ^ 3 * (jt 1 < 

^j**3 j| iS' ^y jl j> ^imuO oju* 4^ 4 j J iXuS^^a 

jf \ . C^l c ^oj ^lS jU- CUo^i Ji ^3* t>il •> >=^3 cAfr Aj iaSi 20 ^ 

4—* c ^aj ^i*3 jLci jz c^i^y 3 f^ \jj\ jidio a$^o ^ J 

CU^tJ djJj ^lj| C$3I JS^jIjol© Oj^ Ji * C^\ ^y>Ja»*» t$U&- SjUI 
jl 4 ^*Jlw^jO ^l^Xfl^jl L $£*jS* | I 

4_ S' jlil^ l Jj*3 ** I 3 L° t-J_^ aj**d . ^jl>- 

Ji$jJ(Pt* 4>V iJjli ia*i ^Uc 4; c^afTjjaO of 3*1 

. c—I J>c ^>1 ^1 ^T if ( 5 ;lc <w j JW-fa cr*!^ 

j\J ljU- ^>3 A-S^ljl* *tV ji f^j>j 3 f^b^l (Xly *^ui\ 

^O(J^Uj As>uL> A^lj C$^lj^l ) t C-A-l ^Io5"^>1 4 jV j\ ( ^jl^ 

4>Jj>cJ © 3 }b* . J-ftl5^C*Ai UflA (3 3 ^ OLo Lj tSc***! <J> 1 a^>cJo (Ju*5^ A*o Lia 
«I 1 (J^ C^^LiX 

(JkJLiilj Aid ^M^Zi Aja jlaJLA jl <_$Uj^j ^ ^1> ©jl*** 03-^ jl ^ImjJ L A$^ 

» 0 *ai 1 JS J 3 ©*-« C$31 **-** 1 jl 

ji 13 - 01 j ^Ua ^ cAa SjLji jL—il^r^yo 

-j^olj a 5"C^i \ 5jZ) £.3 13 J 3 *® ^*a 3 Ajuwi^i A>V ^J^:>-jl>- 

C^°i 1^ O^^rT 4*^3*, 4—J <^*3 3 jl 3i^" 1 

a*z>zj L^s I d)^ 3 -> ^i ( 3 ^®j ^* ;a>,, ^ ^ 6 ^ 1 ^Ac 3 a 1 m» 1 ^ oldtA ^4*15^ 

. \ ©^t53*l5 ,P 1 _^j^ 1 j Aj ^jj 1 

a 5 iiiiL ^J^Ljt»*<(3^* ^^Aa>- 0^14,4ik Aj L<^»») i> 3*3^1^ Jl^ 
ai' . ©^ ^ ^1 ^ 1 © ^aaj ^zs ji U 3 t*^ l 3 i-*l-> 

Ui l ?\j 1«©J CU 3 -I 3 IS 0 Jy^> Aj 

1 ^Jii J oJjkk) 3 JL>" jl jM^ 4*J ^jgPcljA© C^i^Juwl 

• JoLo ^dli otXdJ 03 -^"^ ^ 3 > 

? c--»l j^UL©- t ^«i i^3*« <5l* JF 

iS^*- A 3 LS" jl ( (^^j Ojl^p“ jluOJ i aIiAamA 

© jl Jo 1 >XJ 1 UaJUm«a aS" C?^ 3 fc ^^*jl Joo ^uu t Joo Aj (3 I 

jLiij 1 ( t 5 ^* 3 ^^’jl t yu^A olp^Ll ji jl l^*j ojli 0 I 3 I^soVl^il 



U 31 3 iLj t5L*£-l J5 $+£ I _^olj ^i_£A 

— jbXs* A^5Lu>- . £***I JjJL>“ ,}Lj Ojl Jp- $ jLls J5 l^^L*** (£ C*iJ*AA 

—^< 3 * jl 45 "^Ja 1 >L» 0 L& 

3l *5" 4^ 4j 

^iS" I ^1 ^ ^S"l j) a 5^^iL^l^oji cs**i * ^^ jL>- oL^I 

c>i^? 05^ * «>—^L ohJ 3l ^L ( 0«Atfl J&*0 iptj I 

• ^•*"*5"'Ju L 4j5-^>^ £■+£■ $£*** ^oL5 <3^ 

I ^1 ^o ^jLSmw I 45\L!L.*<>ji| J^ufl Li 
(^£>-1^5 J5 LoC*iliVA e^Ai t$ 4^i>| \J^Afll> ^*Jc>l«J b ^ C***l 

Ol^^* < C**»l^>-jl>- OiltMb C-Jb IS 0L*& 4 j Li^aT 

— oljbl o'^JL-O Ji L5 ija < (>t*j jUtl JJ> IJ Ojl^oliJul 

1 3*^ iLo jl <—**)Lii 4j Ojl^.^- ^j£bJ^91 t i^4-cM»l^»tvCi 1 C*«*aj ^a a X«* a t£ 

— ^ Ij^ JJLir (jUcI iC^I^L j J^l j^a^S ojl }$ j$ •s 

4 .^-J$ 4-«) iai jXo^IaS" jJbJS Ojl^ (^-O 45"t£^l» 4 j JuS" 

j& I j £ 3 * 23 * ^1 jf I ( ^.^5 j| ^Tju5"jL <o C 5 iw) c—I 

;, i* Ot**** ^ *>**-* fcSjO* Cfjlj* * J& J* 

C^b A+Zijj** g£a*i OJl j> 4>^ OU^ dJ«A»- 

c^ f 3V i0^9 4i 4f tfl^UcA a5"cwL ^lai^ tXiL 
is£J* Ojljj- t^l^3 c^^ jJO^LaIa^jC Loa <—alL^cA «Xm*L> £ca>c«* L*^>~ 

. JuUi^lcU«»^4> o*a5 

laid C^^Ia^LaS"V o Ojl^>- JjJti t i±s ^^$jM ij**3 3l 

K>-J5 \ * * * 0*>l4.5" ijfjyo 4>*ji A°° 

Cl^^l ^y>- oL«Jb4i Lti^yu iS ^I-o^L5"o o ^1 _^o ,Caai» | 4liL J-Xu 

^11 4«&jb . Citfl 4x<kj 1 jj J5^£j jlf I ^jA«j 4w*»^i 45*" jJ |o«\iLo 4*1 jl 

ShVo£ C * »w3 Ojl^> 1 JLu* i^l*I*A AS"Ju) I 4jlw) uJ ilaA 

J^? r crT^^ ^ c>^3 *^S" o^ l ®^U C5? 

. C«*-l ^JlPCA ol 

&*)&* &> 

IiX^aai vJuMfJ La ^Lj 4j C* 4 ^*j 4) ^*a3 3j*# 



C)y3\y O J> cf jU £**) Cj5J3 1 jjiai 

Ai (j+a'j o yr CUflAfl^J3 . OJtO^A 4^0I i_^>- Aj 

i^ci JJjO jjuo ^ ll^ci ^c£lj*>4j V _J Ci^l C«9c«* i ^**3 0»^ 

45"o^^> ol j\ ^Z£U> * Jol©->^J pLJuI 5 ©<X^ 

f ^*"jb>_j£»S £^>1 • 35 <_*4tfLuLa ejJj ^JayuA ^ 333 (J^** 4 

^3^r? 3 Cyr? cri oU* *» (j*-**^ 

iX^Jc^oJ ^Ia>4i f3V ^>1 ^S"^ * JujU o^j 5"J^b* - 4 

0 I ^>CJ JJJ O'J^*' ^ j** 4^s*li J5 ^ L lj[ +j*> £ yl* i£\q^ 5jy>~ 0*7 •$ 

IJ ^*ja3 ^tla»<» Owu>ilj|^A l» i « *i ft tVj\oiX^* J^U 

,((^-> _*\ 4£ju ) • Jo\*jC>L*** bj _) joiol 

objjl 4^o.> NX* * Ck*'^ ^ 3jm ' 0-?l ^>- ^>*40 

..^bS*^ ♦ * £jj\j&- *Stjijy*pj5 *>-^l> ©^0_^5"lr ( ji^jli* ^a>*»^> t 

^<>i^^ -c**l °^b> Jfc 

jS y5".i^b C^aLpc^^Lq_jJl5"^ ♦ ♦ 4$"ojIaa* jl>-^£*9 fltO'J 1 '**' leu**you 

J C*3x 7 l$£u* i^Lu^il t?3Jjl * C^l • * 

5 ^ *y 5^>j5 y <j? cr^^ ^ y 1 

4^ cJU iXvoL^’ jm3 jAmuJ • Ou-L #5 ♦jJj 

O J ^>4j Ij }\ yA l j\ ^IuijIa ^>lA j JJkT 0*^ ^ J** tX«l^- 

c*wi 4i cXjqLp- 4j V (^15" CUa1^m» 4s^aa} $ »5J3 \ J5 vX-ajI?^ 

. Jw5" ^15" 

*J>CaIi l ^ sj^U^L5* ♦ ♦ 1J ojJtf 5 4i V C*^U^7 1 

^x^ir^f ^so $i*s ^o jm» l>- Ji> j$ U hjf _J ji^L 4vtL (jLflAi 

• C*mI d^^w{ OhAtwi ^JaCmF Jl) 4^.1 Of wUl> 4m»r c*m I^J J1 

ju^L ©i ^ Ju<?L>- ^^15" ^ jA ^U> jiS ^(oooiooo ^l»o L ^a>o j ^i5^Ja*j 

ol^v o\ £>y* *J33 fUj J5 1^ 0^3 <>-©U>" 4jL**»^ Joa**^Zo %Z*a\&c** £)j^3 
<- : A^A JUj^S Oj^i* \00 ^ *^C-Jo l ' i_>5" J« j's JjA^y X ^ 


J i. i L5"A 0 4* c?^ lA** CU©l?e^ \_)i\A«0 l^tls 1 Ji C-*A Ui^^LTx^ -\ 

* 0*-*j 1 ^ 0*3 ^ CaaI^UP J 

up 



£cia«r jl HJuuua 0^5 3 JLj>* aJlwJu* OJ^ A* ^JuvJ'L tXoL>- l^Lg^Lu’ jl 
jjjI | ^ZikA> aS^aJuI li CS^*" * <AiiL Al>u»L>- jj 

a5^ fjtlo&M jloift ^IJo \dj 3 J* ^ f^ 

£j*a 3^^>"3A I C$1iaAS Aj JoloJiij dul> jl 

A-5^*oYlAi j*a ^j<3 \^> aSCJu jo lo ^\y* c^i 1 a5^15^ 

^Jomi j\ aS *^ * Juioj.» Jo \a^3J ^*a 31 

LgA>£f LoJ AiL*s| Ao ) JU**>1 ^JiIao jtS C^^Lu-o Lo ^ju Jj |aX^L>* 

• ^ iAj 1 dJiA | VL L j$ ^Lxw j| *5" (c«mo c^Lb^-ocij^«t ^ L^r^ls .5 

Lg** ^5**^JuJ^Lio JlaIp LgJU aS^^Ij CjAj>c*IJ Ju*» Ali^A j>cj 13l 

>jl^A A^lLo JlwLj OI O^ <—•aj*' A* j ^^(-*2)1 

aS^jl^L ^**©3 (j^^ 0 0^15^ jp>- c-U aj ^**3 (jt?? 1 

(SlttojS' Aj_^Ci* i < _^S»lii7 • Jkil®(X«i Jutfl?- -il^o 03j OJ-^ i^Lij Ciic A> 

aLmX»* aTCw|^ Ol^T^«j lJ^* 1 .5 «A**Ij 

O^** j!^ aiL jai a 5"JLa- 

t laai 1 oOut J-»L^ 

l«*Of o^- rt **i 

,J^- (-*>3 £jz ^oi-VL 5 L^*j5' (J i.l^o *JUm cSl_,» 

(^ajO^-* Aj ^J^ia ojji Ji Lji .? 

^lalS^ti^iw £_>i jl La • ^dot* *S" iA>J,}Lj ^4*^ *> Jjl Ju La C*^1 oi\**> 
3 JkA^ij |j Iad^Is aS" ljL>- C^Lg^-AAJ . CaM* l oduj Al^LaJ 014^5 La*^ 

• *^3^^ Ij Ia 3 I ci5 "*aT^ bli 

•iCAA'jl ^1*?“ cJjjll (_5^l"^^i.^‘®3 I oUlka 


X °/^^ Lt*if I ) [a&J 15 ^LuOl \XSf~3 31 - \ 

Ui^iT - 3 ^S o /Y'Y > X \oiooo«ooo Ljjl _ ffioooiooo 

X X'f 1000 * 000 * / V& XT** 0001000 

^L5" o X \A* ooo< ooo ^ 3 ^- <${£*^*1 — o/vx 

0» ^-X>- c-aL-3 Ol_J ^ ^la ^L-S" O fYf X ^<000(000 LJI J*~>\ 
^La>*'3lA5^libo H ;l3 ^pxs>~ A S' ( X J X X \ f<°°°< ooo 

. y*A jA-aS^ \ 00(000(000 ^5 CU^|| ^jjVla lo.} 



1 ^sjy* C> 1 r 7 ^3*3 (jf* J:> ^* 3 ^ 13 * 3l 3 C**4 UU* 

£j\«A&L£«a31 a5^ ^IjIjS L ^j| . jJLili oJup ^^!uU)^ 1 a« jli 

UbC**3 L*d J 1 £ J^a OIiXaLmA (3^^ ^ JaIT cU&> lLxa oiXo I C**0 Aj v^ails^a 

ljb»jlj £*Ia**> it jA*U) lXjIoJuj ^>ua jj> 4_T 

yz'sjf $?r (J^°->.> ^^*(1^3 y ^ ^jCUa^Iaa^© 3^\fr4j . oJU»Ij ^ya 
c^Lgj 1 $$>~3 <J«-J^ C?ij^&. ^ 3 ^ <_r C*<m> I (jdljL 3 (jibU- ,jr-\yi 
ttf J^ATtO Cuu) 1 L<& ojLd i 3 ^* J* (^-^l 3 *<£ L^UtcuJlxd 

^31-^ ^xa 5"" (jr'^i Ia^\ *^ 7 ^- a 5^ ^5Lo l?L^ i L&a&t 1 3 4aL?- 

j\ *£C*~>\ ^libAjLio ( ( 3 *^ 3 *. Co*l I AaLp-*) 

. C*a»1 ©JoIa ^dL oIa jJ 

^IjU- tSlolS aS^I O b obi b</! jjiAj*J 

l^t^jLdj uaS^ a 1 ji> itV jlwd ^}| C«7u <3^J? i*A jl 

^rfAA^XA ^JumI liUOtA jl ft+ \ ^<1 1 Mii^O ■ JnOiTUA ^^A 

* Ct^l ci|^]»1 Ldi ^tliMt i^JlXa | VL ^jl A^caxj 4$^ C*^l LV 

^ 3 **iS* 4 -3 ^L4j aS^o jld cffUa^jJ 4^U £->*»! Oo « 5 VK * 

C5^^° ^ A*M) ojli JaI^TU ( _^C* i 3 li-JJJUil JO 

^S^juft>l^> >4 aIS" 

iXj ^ ^A 4 a 1^| {J 1 6^^jiMid J *J 

4^11 l> juS ^a J*<?U*- l_Jdl *3 I .Aid 3 ^ 3 ^(^ A p- 5 *" lT^ ® 

cr£ <XaL>- ^.id c?L^aa» Oy>- - ^ ^£&** Qjji *i*£j> it ^clo 
3 4lfcjCu < JuJoL»j CUa^Iaa jli3 l^dl J—3 Li* JJ> dJil^j^ ^3 1 A 
(jA*^>.J^ 4 aaJ 1 € jCi 1 Jiuit^o .Jji ( Jui^ d 3 ^6 

1 ^-A jLu«J C5 *iVaS^ L C*^l ©«X“> ojldj^ l^Juu^ 

a 5" (jLk^ ,J iX^fL ol^«A Lpo ^^ SiL iJJla I L tit L «■ wit 3 _j^ 

c—I o^c-l ^Ut Ia S^S^ 4l V fLr *il 

^t I c^ct aS"" ttjLi ^ Lt Ouw^t c^l sJL** l^t^AxA aS*" 

c3U- A* a^>-V l3 (^^3 * AaI^I £zLz»> 4j VL ^Jltd j^Lil 

»Aw 5^3- ^ t£lgC JL**» 4lij tiL ji ( j t Aj ^tLa>*» ( iXmi^^a 

• Juu* liAl^? 1 oju x t^t ^Ul 

















































a 5*iuPt* ^j£fbl^jS"_jljot* ^>l»JiO *yL& A&Lu»- 
J^lxa j\jJL» £j*\ • tX^lj O^ \&0 U AjS ^ £jjf*& 01 

$ ^ 4* ^>1 £*&& \jl^“ t^lAxlad I . CU^l^l**'! <X*p J5 0 f fo 

• *H I <j* J * ^ ^ y^ A oUL» oj^p *3 ^ ** 

j$U*©jUi 4iCJU iSOl* 4 ^£j^ i^-iac ol*ta9 4fc*-1 jwlj ,3 >Ij>U» 

J$l %X> eAjf ^?l*2i I ^*>,AA> ^j**j AT ^JLo;U* J& 

c^jUi &jJ* k *fi£Jjk 4? «a«Ii «>^ jl; A 

.0^1 ts^- 1 ; ifL*J*jF 

k~*a**> a* a5^ ^ 1 

^IjU- AaV o^^frAj 3 JciU bold A> JoL ijli cuiljl—> a5*" 

<^Ut>oJ^Ji 1 J©» ^Cwuil AjLili i$ ^JU5^f \£sk2**\ Ui^w> ijli^aAjJ^ 

. jJaljil ^1^ ^ Aj Jul, \j JaOurf t^UoJUi 

| ^gCJ ^(j j oidLw*t5^1 t kX>i ^*^1^?" ^|ma) Lu>" 

t5lAo^i o.^> o^ln* ^uu *3>$ 

. $j\$ J^IScJoUoa Igi | ^Ivuio } j Lb®jl5 IfcjLuS 

c3l_,J»1 tsl^liio j\ jl* l*jl j*> a5" £> j£-J, i^ys AlwJ Aj <Jf*5 

LS^ 3 ^ U^iJ 4 —^ >^~ 3 *? 

. JolojJj 4 a?w^ j ^C*^JotfLXJ li» L&Aa> Juj La aS" JuLZi-Jb 

<^Ua^ jl jjSUj 0^5 c _ 5 s*k* Aa^U; 

. j jtla-» j) J 

UlL. jl Jo 1 aJ»J c ^uq 3 jU^l Ji a 5^ « o^S'c^UbA.ia J $ ^>\ «^i£^ 

L^j I ^J» ^ OlXul A>CaAJ 

•Mj f^r?~ (^3*^ ^x-L aS^^U ali 1 . Jo lo^> Al?»ci } l 

l^eiil AXJl • Ju^i^^Ptlja _>U lc^>" j\ ^Ia3 \ «„^^La> Aj J^L 

JO 1^) ^ ^ P ^*I?J^W iljkX^l A^il CawmJ ^IiAaa \ € ^jU Ja>*> aJL 5"jl JjHc3*A 

jlo ^auh^u aT ^*> Lw«t>*> 1 ^ • ^Xj jl^^i oi^iblwA A> (^) 1 la aS^*J kwL 


. L^>*»^iLk5l IaoIS aSU ^1-JiJl L^l^il^i >lib ^\ 


& Jo !*.> ^ OfcWbLi-O K^^ZJlS [> Jo lS*>“0 Jjjj L til I i$jt$ *ibj I Ai 

*£ ^u>i 4 0^3 oi 3i 

. ^jm>L ^*1^ c^Lu 

• + 

*jui a 5 " ^1 ^6\ ( Everest) c**j 3\ o^fzjy* }&> 

•tX* | CU*OAj ^umjIj <_->** Lo Aj aS" 0^> <J> jliXflA j\ S*""^ -J^ 5 ***' 

*-*b- b J^ooL a5C>T l$U- A>(Pyr£n6es' **csUa^aS^U-j^ 

Jobj^yo^JUjAj ^JL>- *^JalJLo Aob- t£3* JuuU j.3.5 I jO 1 *XXjS 
A* b La \ 3 J^b i\$ld b oib t£^loJLo £) "i” s.j 4. 03 ? 033* 

*^> e£j^r C^*4 ^b- 1$*^ 03^ ^tXibS^yo Jfj* Oi^ 

• (A - rr J^i) 3j\s jl j5 l£J^ a5"c— 1 c£Ul*M$l£ £^ 

»3 ^5\JLaO £*$3 Aj bcl>l IjT |j UaA a 5*"•jJo 1 3 ^ iS \ 

ij*\3^ jl LaaS*^? ll> £^ya j*s*j C^»>A*-i> a5^CU>**»1 *—***1 

iXdli *^5 "^> J JIoa A> ^JU>- jf\ 3 >j| Jo C^A>UaA j*ob (j+*J > j&* 

£*z*J ^£9 a5cU«*1 O I ^a\ £~susu?- aS1)o C.«J £**>1 ob c£jt*Ajb 

• £***»1 o^^S'J-^b- aIztJ'J ol t£ 33 aS*c£^1_^® 033 

Al jli A*xi i j*^>3 (j*aj iSlokjif 3& t$U>Aj ^Jai 

( j^\y a5" ^SJb . ->:> JO jUi 1 c-s* j“ aT 

jb# ^1 ^.> jtJ oixbd aS" Jti bj^a (^3^ *2 vX-»l> 0^5^Juijl-3 I-? (^4^ 

3j yT J3 V ^«aa ^pr.p'- t Jii ^J^/3 ^ Jo Al**^w 

ft 

W JU-JJ .(v- tt J^Ci) ‘r’' j\ ^ *3^ 

( Phoqu6) tili tiL (jJLo ^ C 5 ^i c^Iaxj i«5 ^ 5 Js*9 t jr'^.2>- cILaS^ 

»—>! i j b ol jl <3^Jf Ji Ui ^1 J3 A— S' 

^ 3** ^*A{ 0 **^ J^ 3-- ^ ^ {$^3^ J^ ^*^A3 *Ju 5^ AJa^-^** 

bj; jjd jikw f j j 4jy OJ^ fjlsJ* Jl ©>f ^ 

* (5* 

£^b ^^—^>- f j£*~ O 33 I 5 ^xl? 


a 5* t j^U? f ^’>~3 3** Oy* ^ *$3J 3l 3&* 1 0 «Jl j?ci l \ 

A*^bcft tA_>l^j^a £ cX — > | ^ C**OA> {jf 3 *o&xa 0^3 3 l$3J 3l 

.»f 


in 



Apt^Ij IpcJoI jl , jJjL 0 1 »<X* Ip- Aj Ip- 

aS jZZ4> a!>q<U> l) C)T j& A^S a tfj J*>o c*M»l iibjb-ijjil Jdlrf 

• *A£b 

O^j f>r ^-* ^*-?r l^p- Jl^*** a5Ci» lt^tp~Aj £#] ^>L> 

I^p-L*l**l c**A ol J*&. $ iXii5^^j| i$jj t tXA^^o (jLzj 

a5^^0^1 ^JjIp- Aj 4>j l> Oil ^ ^1 ^J^Lp- ol^Pej | Ou^L* 

J**Pti 1^ *^1*7 (jj$ A$^CU«wU ^$lptA *jl«Jul Ol Ck a J JloIp* j£s Ap-^j^ 

o^S" t U a5"^jL ^Uu jl cJl> li ^15"• jIjo I *? JL- J^ di5" 

J^l*J jljuLo Aj I ^{J,* jl ^ ^yo2^1* t£ J J aS^^IS^ O^^P- Aj 



• <^*1 J « (**> c«->j • OUsatU , ff JCA 

1 JVL ^jjl V>**X> ^J(>il j\ . 

Ol J^l Oil (J* -?l^ 

^ipLp-Aj*AjL 1^ Oil • *M&3 Ol^J IS Jap-jl ^*S^ol^Ptil 

^*Iaj > c^Iaa^j ^ o^-^ aJL^^> aS^owI^ 

ff oJuj A^p-1>*»^Luo | CI-»>0 Ai c?l^-l^jP“ 0L*- m, I J C-^l Juj Lo a5" 

(^jrT * w -? 1 ?^j jali 5Jy* Oil ol1 ^ ^p- U*iL*»1 

. ^jU j\ J o^°^ ^ Ctv I 

irr 


































A* j^bl^po iSsjj* oj$*^ I ,txil> aJu | j$ *£33 *£yi.3*** a*a^> 

^IiLci»l \Jf*fe juS^c-S^Aj c^I^a^S^jj js £$b cJbL «~i jb 

(Maiterhorn) ojj*J { * b (Jungfrau) JK^Ji b 

juT IjtAi jo lyj> a— S'iS^y^ «>jb Jl*Zs>-l . :>^j ja!^>* A3**ii^» 

illj 3^3 cJljL Aj V _>Ia ^1*5^ Ju»i>- A—5^ OlwL Ijli- jt 

• c~l 

4 OOb 

yVU AS^lA*jlSj| aT^> lo^Sbjbl ai£j ^1 aj 

Ao*^ 0 «a£i a5* ^^^Jj (£L($ft>^5^ L^^*o>ca ( Jojb _>1 £*Lx-i ^ 

t£33 A> jj* bb J^*x3.X> &| ^b CU^cj t JoIaZmiI^-^j*a j 

C^LaLj^ Ajo| ©I^A c£ilO ji^ AO 3 **S->b 3^J* 2>Jj I 

J5"j|jaa a5^ ^Iaa^I^ ^Ia) ^A^Aft ^ L^i I <j|^_J?I 

T ® ‘ OOOt O O 0 ^I^oAj iXJ 1*31 Aj Ijbojld l*i jl 

j\ \j lg£cl ^}f (* aa*») 13 ) ^2* . C-**l t_«*£ln ^ 1 *^1u5^ 

*t &*3 i£jj J && 

J*^io b bb- l?Lq^-z«* 3l ^bjj3 ‘ ^ I j’?‘3A> \ Y* & 

Aj aJ"^^Coj jIoJia Ja 5** C^l aS^ (Sjfb Aj ^ u«* j®) *WO(^ 

Ijli ^LajIj Obb Ol 1 ijb Ig^^iLSl JJ J^beA Cjjyo 

^SljJ^bcA eJb- A> tdloJ Aj>*^^. jJjU O ^ol^-^ZojLS^^C- aLm Aj b 

L^l ^jbU Jd>^Uto LSiij*" a '>* Vi Jj 

L^lg^Zui 03^b3^ C^IaAjY J JuiS^^yo Lbojl_3 iS33 C^lgJ I A—> L 

. b ^y*3 

V^bt^lA03^ A^-J? ««-ji jjJeJ <j*3-^ aTj^*aS^ t5^*^ 
jl^Zo Lbjl^jb Jol^J^yo ObU o| aT^^>\ t C*«*l AxXib A^bl 
c-**^eP bbJJ^Ai | ijbtf jl^o^ b Jb?" ^r° 3 3 —b Ljbojl® 

Oo^j J^ya L Ji Aj LbAi li-i $J aS^^I^jI Jaa ^aAjUuA • ^^j JJbl jpxj 

^00(000< OOO j.9 I^UAj ^A I JiA^UA dll L«a aS" i\A3^A i^LwJ 

^J A 1 Cv>t> A__5^^o^tT . JJb^^A CU *0 3l A-j U b b •)^Cu*» il ^a j| ^J 


ur 



Aj LJlw ^A4 iaLiA O A) Lbojli^Lu jl (3^*^ 

u«i j3 t o^L^i IC^I (J^L" a» L» ^Z aS""^U j ^1 .^^Z 

• C*>*»t oOO l^cT'^iLil 

*i £n»j (jr^ **y lpC^9 j\ ^LO-Jo L«l #3 

c^lj^S^b *ob- ^-*0^r**' 3* Jui Lq i c^3>\y^ ^LoJ 

y I CU^o i do loO^ ji> C^>cmi Ji A —Z ^yL-oP 3 

*3 £*++a\ { j> jL~.3 J^l ^Ui *5^C~u»| 3 LfcAjUo^ 

pi *ZQiXZt 4ui-Lu» ^1 ^I^j 1 j\ jda>*» ^3 “T • I C5^ ^Aii 

blip AJL^ij (Z*^3 < C«**l OjL*xa I ( yu^y>xj J^P Lio 

5J3 1 b- t£ .)! • *^Zij* I «Xu _5 ^1»L* 

• c~>l (Devil) JiJi £_* 

»|^.ft>U» J^i? <^>^r t£lji^b jl ^^o^iLwa 4-*ft Ij £^3 <>»l 
^loai ^3 I . d»_ilotXO y y>- Aj do |o^ 5"" .J^tP L^j ^.-*1 ftdkPcAA oVLl \ ojL*^* 

£3^r =y ' A—Z 5y OiXZt odUAJ^j ^o^LaP oLa*a£*3 I *jiZ a]u^3 A-* y LoJ) 

du^ ci5 yA ^l.^.flM.7 1 LgbcuJ Li |duo . :>^3 <^*3 ^335 <^LtCU**J! t^L&ojld^ 

^)b ^1? {SSyZ- ^liljli O^** - O 3 ye A> t qL^j.w 7 | 4j lap aJuj <X*Pcxa 3 

l^C3 JJo (£5 L*Ia l^lgj ^5 Ji IJ <J?_^oL>- oL*«a£J I e jZ ObL V* ^ I 
^3 l^ZfXMd fU> A^wjlr . \^i-» JL**» ^l^ib Ia>ju 4»^ *ju«-i 

o*Ai ^(AjJus L?l^i L^i^j I JUZ[^j\ AZ I J yt i £ >t > » ‘ v> I 

C-J l3L» uw*i (£ ©Ju** (X»j»cLo C^3^ a y^~ 

j\y*> ^>3y^A il5liU ^y ^1 y> y\^ 3l <£y3+*j cUA^lift 

^15^A) Ij ^fiiAi (jLu^j I ©(jo L*^$L> ^1 ii) l^u ijl^L L* Ct^l ^jV jC»i JL#* 

. Jj Li y^A 

Z* * 3 J 1 J C^L^Jj 5y>~3 cAp A> J} (^i^PeiJu^P Oy^ 

Cib jlLaxi I lAi L * i ^ Oj ye jl y* JS *Z C^-l t sity** jl 

j| 4f c—<f 4*i»jlc flJ 030l*4 Jt 0Ol» J*e jijx*4* *S" j^iU 


JU- L*** j*** ^y* ^31 ^ jw li y SjJj —\ 

U>Lji o^i ^j| j> <Jj jli i>?-3 (j?»j<S}J'& jj><s\^»^^ 

.€\" —_\ Jtfil ttJ^lo^i oJlw c>1 l^b y i^J ic U <<**•* 

Iff 



J—i*Aa) j gU* j& Ig&w o<JU# d^>- 

co- L-/ c ****) i£l£c*&d 4> tp>ojli £cfeuv 

I jl jj *> a ) ui ^amh( (^1 y u)| 

A^otxiojLil^ljjVU 3 li>v^l ^>3 0u5'c«aKjJ 
t o \ O^i^r c-s>J ^jt,s\y> a5"juS^^ 

^ <J> yU»^^iUal^l5 tOJu 1^ VL*> ^>33\ t$du5~*> t£juOo~ 

u^> >wi 4) 4Tc«-f pJV iSJ-; ^JT J*lr 0 ^v ^ if tfl ^) 
<^y#i 4*^,$) £a£J& 4f^i)Ufc45»j j 45CJb of ^ jT 

* Mj! ^ J* 


L-*^4*>bji Ja> jjblyu l dIj jJoaa ^ U*Tdi 1 

O-^b^ObOl J J fU j ^Jj yu>- C?U>-Aj 4j>uLu>-« Ju5^ 

*X*& i,Xa> 3 vVfcl_^>-C*&^ C****l O UiltijU- LS lUfr 

Ji C***»l aJ.M * 3 ^j\ ^jUI IoaA a£ c£OuJlp- 9jS^£y$ JL*» j\jr& 

, i\a| Aftl^ j>“ Vl> Aiaii C)U> 

er^y y ^ 

IswJdJ OdS^^A \^>y*J l^j | IfbAjlio^ O | ^tj^ ^5^ ^^33 ^io** 

3b Oojb ji \sboj\i 3^ U*^^^31 0>^- 

^ ^ <£*-> ^ bU i-i^Jp 

^ ^^aapua j owiTI j l&olS ^ 

f^Oc* L$ »ji\_jr y aijb j\ j? UojU ^ t^ULji 

^S^A^C-^libo^td ^^l>3l-w rf 33^.^ sJ^b* 3l C^lAj^*j ^j^jL*j Y* Y (3^^ • 

ft *XLjLl>- . i^o £jjy& Oljlj ^—> 1 CocJ 

Ji b ( 3^»3 ^ >$sr3** ^SJjir h*ij> 9 JS S>\y LS * 

aS 0^3 -^J-k (^ 5 * oJJbljLot^ _^Jji *5" 

, 3)^1 *il»JA AT lj ^^ffcWljsi Oljl» k-»T 430T <J 1 j\ fjy OUi 

^»>rf J\*j j* oi^ 04! ®^»Taj?-j4i &»J 

■ c«wl ^ 3 * Vi£i f iJJA 

<£& 6 JJA jXi*» JA C34 *- 5 C^** fi^i J-l; iJOi' ■>' 


ira 




.a/r^yu j i oi^ jubyi iff jca 


Jcc tgb jd U07 j <JU> J 4^>*lc ^T 

^ftli ^ lluj *£OwUfLa C<J^* ^1,5 w*«f ftbU)L*JJ 

jS Ul«L> ^ £rt A J ^ <1^^" I ^ c5* <*S J 

^)l^ C^I^uxS^aJ Lij ^iiijLft L t^lJ JatoLuuil |X?W 


a; i« 


I 


__ M. 1 . 


< I *.I 
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Ifcojli JaIO 


oJL* oJilj b Jj\ J?1 LCj —o t hj\9 b f 

V •* J *• 


©jtS {J*** AjJad A,5^ j*>l©<AO }t*9 

(*■ J j*y i- * 1*11* isL3^~^ JI * I * 1 t li^jl ) 

|jl>- |fcib jl ©L© iS** tXbfc^^a (JLmiJ IJ ^*^3 iX©L>- jl l*Ls 

A***jLw (J^ ) ijbojLS —> 1 CUfcl-xij . Ju 1 a*c£^ 

^9 J5 I IgJ I {'£*5*^' «J^* J ^ iXiS""C*J ytt* 0^*Mi \j$ 1^ ^^3 6*J 

Oj£\s j ^1^0 dJ ffi (j*^ol^3 AoL>-jl *S JL*** .JjLIaa 

^C* ASCrfJ I 3^>"3 l—> Lo\ • OiXlj iJa^UA ^**>Lm»| t^ v ^ w 

•* L ^*15” 3 

f'o o o j^Ijc* aIa^^ aj 0^\ Lfroli5(2H^ cjuS'^y© 

^o Lll jA'wl *^Ld ^L) o • ^L^li 3 I ^^uo^JlaS^ 

^^iLSl I <^l^ L>-.? oai J 33 ( 3 ?^ , —** t-^Lj c^dlws 
cu>*>! ©^^ c+£ o^Jc>- iS^** ** **J i— o*L?d Ijld^ Ok^iL ©^oJib 
AZa^ 4&zi | ^\ . JuiL^yo J^juma jl Aj Y 3 JJ bti I £)j^ I 3 

oVI^m>\ Oc^Lj c£^-©1 ^L^-L*** C-ibLowi ^ «Xwl> £»*: 


OJu*f 


UY 



Jo |a!u»o IIfe J* tXilS^tXsl* Jj lX«^ ^* 3 * 

Ojui Ijl> 4.S^ Ol $ Jul5^|^MiAi oLLs i) ij ^^•xlaf' «jli 

^*) I $ Cuu«| A*iJ4>- 

a 5"^L Aju^ta jlLalj \ ^I*iul> J $ Aj L CU^l ^j£ol^$l 3 ja£> 

JtJ3$ JOol I t oJlmt »dolj t£jj^ ^JUffLi A* L jjl jl a 5^ JLi I Jjlj 

? jjL** ^ T U J^L«* w U jt* ^ 



•oUo^lu^Jf^ U*UM> JUTja TAJ£* 


fti Aj 3l ^ I J JL £yl**?*J 

jo^^ hI Lfcojliji &<jt**j* *»( Baron Roland Eotvos) 


OLio 1^ ^*1 . c***! o^» tXlA^^o j?t** I ^tM*i £-ij 

ct^Loj; <j*0 ^**>3 cS^- l^Z (/ol Cr^ 


iS* Ijb>- <iCi>*» dlcM» IIa«m3 c?L^ o^_j Ltboli a5^jj| ^JL>L>a» (jiSj 

A_S** AJtwl^ L^jtLalil fcX-jJjLui J Aj V <S 3 J 

$J> J* *£Jj+’ » <UaT jZ& b jfj* j\ j> J* f£jj+j ^cji J\ c^> 
C*s>(S3J jl ' *A*>TvA C*f J*> 4) f'££*( i$j+t 4> J ji j+f 3 j\ J3 c \Jb& 


J3 &jl f^xSa** ^jlai *i C^T Jjl ^laiji ~-\ 

cri^r (j^i? J&- c^-l^ijj^ 

f yjQ A^i^S ^^3 J*lo U 1 jJdL AJUjI^ J\ ^liwJ Lu C***l jjlii ^L*tO>-t 

\rA 


yix, J 2 , A—r 5 £ A^olpt* cJ_J$oo Aj Olj^y® jO 

£>.J*J-* J“ *J *-£Jk£ {j}y^ <J^*S U«*T fjj* 

i )Ls- 1 Aj .Cool J>| JlSfro^Js ijl } ojlj 

15*^ Ij S.lji yi c oblgiU » ©^3 j> 4j M*« 

dlT ^fiJ J^id Jd C*jljJI 4CJU <3^JJ <,£Loa>^j*^5 Ia$I 

\j lai f cx^*i jirfo^b j U)JU*j © jij^r £?J 4> « iljb vSj*l? » 

«rf JsCi » .JijjljscSJ> 4) c5>- 4) 

yloocJbL o^^iLSl j^p> UojLJ aJ" Caa*> 1 I J 

rJaAAt t£Ju5 ^Aj | j Lgi | Juaa m J 1 j^j^a tS Ifc.?^*J I < <Aj ©^3 



b c*~! ^»f^> uUl^U©^j> ja , T? J£* 

^ 15^*3 j^<*} •iJji* 

oi j& Axm) * jtjsr ^1 J>L> £Jj b tSyb olf'ySJ ja 4f c«;tjJf 

• O^ToA cS 4j iSS* 4} £»Cj* jXUkA>> 43 J 


Aj Llut Aj fls^i 1 ^j»» ij Lqj 1 A—5^ OuAO C-S* ^J>- ^C-^j 4j t oljua C*3lj)b 

^ 3 4 — » (jbj>£j»l ^ l COtJ A_5" . Jo 3^ ^iuLILo l^l^l J j^L> Ji 


|^2/t^3 JujL oiXi L?-Aj L>- 0 I Jj*? jS* jl ^jVL I* 4 **? - 

J^OLa) C o ol Jjlio (S lAj \j^-^ Cool^j 1 a*xIo iJAp- 

ji Loly» ^l Jp Fokker Anton i Jam»^> J L aT 

jL^tJLq A^j I M83S \Jf* I l- 0 A*l^*^J 

. OuS^^aC-*^ AjI^-^^J v— bXj .> 


A 

cr 


\r\ 







iftojlj ^UiaIi 3 0J3J eJuJ>CAi ^ImiJ Lj Jo | ^a 

33I0 AjJILja 4 j j^J>ca£> t Lt>ojU 0<X^ AjJaJ Atxlad 

£jl {jA C^»l 4 Pei | ^3 ©OaLS J*fr 4 > 

J Oif !•*>■ ^&OC_-4 jl fj <fcU*^A> oUb$ 4f dl&l) 0 ^ 3 ; ^)( 

u ^i5 iS3^tr-* £l • <*JL» yj*^ 6^*^ 4 * l#T 0*i ^ ^ 

okk** \j yjl5"^ ^is 3 oi^oA j y- 4 j L5 J -'>^' 

0^yu>- ^^iJo • 1 J^J £-I ?3 La ©^S" t£l*MyL>~ t Jo L **»3 

C*^>t oJu«) J^l> ^a *3 3l ©La (^(Xhi I iAi>” jl 4^ jf'^j L$1 jP 

Jobib^© JaSC^j ^aaJ (J>I jZ^\ J 5 0> J_o^©.S" Ua^iu Ub©jlS 3 (2>i? 

•> 3 ?" 3 A ( V Y J^* ) ^ 5 ? 3 ^ 3 J L*w S^£1 ©aS (JP 1 ^ LSl ^ 

©Jo ^03*^1 ^ Cy^'J (^ 3-^A-iJu ^L^Jol . Ca**»I©<Jj^^ r^c3"° 

U* U>totA£ £) to t ^1 l^j yJJ 1 J^iL^^i 

I jl y*i U>©jli Oj^ J 3 ^ 4_S^ o**t * *** L*J O^b 4; U 

ylbL jr^ i IaBI jda-t* 3 Jo ^LoJ^tS I yl CUPt> ( Ou*J3^- l$i Ju>- 4 o 

• C *>“»1 ©JtO /■ uid^lU 3 oJiT 



^n^iL$! f I 4 Tc*m( ^j[ L5 0 l^ <U3 0 il : fV JC^ 

. u\*l)^g4> osAj^^AiJ b t >3^LmY 4fidj l^&^l9 0*Ami I.A>4d 

j^L>- 4xa>»3j ^J,jL aj V 31 ^^- 3 1 3l * •>—<>1 ^Lsu*» *5^ jo j 

yL oljiA cJl^ Ao CU^l ^uwJ 1 ^) JL- JuU>- iw>Jua 4i j^itd t ^ 3 ^* oJujj^i 
tjf jju*3i ‘ ©Lo 0«4-^ ljo>- j\ 4^ 0 I 1 X 0 cil jL j| Ol * Jo Lq 



^yojJuu £)jJ* 5 ^j| o U oIax* , ^-_>L>- , £Sv a1!CxLc ^1 4^ | *>J iXIjL 


f ^^loSCi Jl UojlS ^(A 4,4 ^*a cJlc *> 3 «oJi 

^^ j ^4^wJ • |*L?U 1 Jjl (.^^■♦^ .^1 C* <*1 Ai<MI> I j ~*J 

j j£j oL* 4» J*Ci» O Ip'crji Lai 4> o^iff <U" 

• ajfa^* Jb c*r j^> jf l^xif ol**«cJ ^ISi^ ^*1*3 ,^>1 j> <5l$>7 
4^Cw*b 4 >_jj JuL . Cufl O^J IPft^la J4 hi l4> 

J*l£T 4jjl J>(Jf l5 S~>l> 1^0jla OAwVJA f ol«id| JjS <Xq Apu I A) ll> 

C^ljti^aia^3l qm) aS^ JuuiJ^aj ^ 7 * A> Jlou * fc^4*iU dtA«f l# ^3 

Ju^U Iftftjli ^^u*j £-«^ ^ArfLtfl c-> I j\ L^i I 0*^^ 3 1*91 

L+i I ff l&ojU O 4 ^ I**?" A^i?^*i J J-^l • JuiL 6(Xw 

cSU *J}3 J$ L>oU 0J^» (S3 ^tai^ • C^\ *Jo ?^oL> j &3 

| J Laj ^3 1 _} l*jui I ^ iSj^o ^ 1 AjujI^ AAl^l^^j^^-^VlAi 

V Jo Io 3 ^j e> JuA**o>-^^i J^^Aj J^Xto ^juj j* jS* %J 35 la 

JUbL^ij *J^Lo Lfto^ls Ota^a Lc^-C-JbLti AS"^9 £ja 1 

JLSjil A* Juili^xi Ol^®l 3 l*olS JmoXa JJ- 5 I J 

oJ_^a*» Aj Pa^at*- . Ju^fljjl L& ^ j^iS*ol£^li?| Jo Ia*> J$ 

tfUj*£-51 3 emboli <S 3 J *5^*1 j? a5"j>^S"wIpm 0l 
A— S' C«M*I ^Xa^Iaa jl ^_al^3 jl< 0u5"L*9 1 ^,jU>- 
cu^ji aIx] 1 . ^_^>* (^3^ ,s r <3^L^w^IasI 

c^b^ojl tjbjjr'^j Ldl LA^c^b^A ^-I^jVIab^aa aJ jl ^ 1 ? aS^ 

olt Aj LbojU 1«J_ =>- (S30*3^ 3 C?Jt5^la l^i | 

(S3^* ^ Aj J^wla c^u>l ^1 

^^^ (jt A ^ aI^ujaL^U^ C5* 5 *" ^^4 ^*»*al^J JjS' *Xq 

. J^L 0 J 0 Lm>^ JjqI? Aj 

^iU JU Ji A«-5"jo^b JrS* ^ ^-O *^ 3 A^cxlj ^jj| (J^® uULLao 

^ji^o C^J*-c>- . jlLili I LbojU J5 Jo Iaj Ai ^S>yJb 

. JU Xooyoooyooo 

. A*j>-1 ^o ^ ^«» Jua® Aj X 


in 



C^l OlXw jS" i_«L>- L^l jl 0*1 a> jjOili J 3 * 

j_rjLj ju rx (n^y l? \Avr ji ^ ) JL- rr <> ^ ^T *uu 

JU jl ) Oj^ ^Lj C«9^ L <L_Tl£ju Jlp- OIiXaLmA . Cuufj oiV£> 
ojj^ UM aT < \j ^ &Uti (N W 17 UXY 

0^ jjO$t> i$99 <5j)b JULaaIm^I A^i I Apt*Ij . £**> 1 ojlju cjL<£o t O^J 

C>Jy* <—> 9 fUeil C $ Oti*—S \ <J39 

• < fc 5* J 

e ^Ur » wujuh) 

il^ol oLftj jl cum*1 aLjI ^IS U*jli c$ A > oP a^-^5* 

A> Ub*jld ^La>*> ^3 ^1*3 O^a^Ij Ia®| t^ljbA^^P' 

1^,1^ JlO^ 9 ^ I dAt 

1 I C^Jjo ^ j?u ^ JL?- 4 LwL<* ^Cij U^Lua • C*^| 

Jl^-IaoJ^ Aj IjbAj ]a**£ a5"^aj^pcI Oli^xO j\ ( U> I 

. C-*a^ 1 jjDyb Aj i\ji»i\«i 

\ 9 vH->Ln-® Aj c£.il>3 J_ p- IT ot>Aj c^9*\ ^j9j>- £-91 9 95 

* CU^l otXLt l^> jpeJ aS""^*<® 3 3l 

IfcOJJ ul 3l (^^*i ^ A r t (—>^flj | ^1* ^ 

Juli ^Ju (J> LgA> £(9^9 <^W“ A*^> 95 1 ^ 5 * 

tj>tfeAA*lj Juu i^^Mfjl a 5^^1*^Ji . Jo L Aa\^\ ^>*»L 

^£aJ Ij L($£a*» J^j Iaxm»j olxlad t Jo 9 ** Lgj Llu*A>^5" 

1&03J I 95 A_ f J »tX*£ C*»*w9 - Jj jLrf^ya \jo>- c-5 

O^Jp.3l • C-wM»l 3 liCl«l jaL) CuliJ^ jl JJyA 

aT (^*1 ^ 9^9 {^5^1 o^J (]^ A—5^ J3 

^aj^po J^ 1 < 9 ^L$* wHL^? $ CU***^ UbdjLfl ^tLa^ ^ oJ-i Aam^ ^\joIS^ L^b 

t^libA-jU-iJJ jl (1 hJ->-> • 5j\^\j* LS'xS' A—i 9J jUU *; 

Ol-A® ol^ oJj J iS Ij \*& 9 jt\ t 9 Li 

v3L*5^L lj iS\ (j A^jJ t£l^Aj A >9 ^ti^Ai 

A 1 Jo ba^*^J ,,, ^ ^1.? lo J5 i£y*» A> *5^ C^Ja^Aj^ ^£ja| J 1 

* J?9* 9* ^JT° Si9^ *995 ^.1 95 


vrr 



jr Cxr~ J* VI 

C^b-4—3 ^ 4^U 2 X^ 3^0 ■>>>• *1 b £_¥^* C^I^Ca— 

JlaS*- Lj* 4> L_3 4—5^ I ^J-15 ^ OU.jS'y. ^1 ^Amo) 

| ^a^c**? (^LaAjV Oj^» 4 j oJtw A.3 ^.^tT bei | ,J^C5'° 

43 OL y*J be* I JX *£ b C5^°^ i £j*l U> 

til* t ^4-l5" O^ijL < JoI»Jl£> ^ja£»3 4j i ojL*>»> £u ^Ij Ch^yz? JX f.jl*XA (j?'* a 5 

L^ci 1 * <A-a| jjbl^> La ^Jqj 4_3 j! ^»l a Io jLl**l> ^Lula 

!b$> ^A x5^0»dl> ^a£>I t^>- 4—> 3 LlXa^^LjAj ^3-7 2 ^Ai^>eJ ^1 jl ^»lifc4jV 

UojL^ ^w ^li jiis 3 ^®j I 3 ^jM* 1 ^ 

tili 0^«Xa f oli y**j ‘_ >\jS' ft ^J^ISjXpxa • j*oI£a 3 <3-«® 43 b 

I y>~j l*jb ^LLu ^il 0^>-,5 Jujb cb"l y* jjbt* t ^(jr'^i L5l*-ft5^ 

L>cj I J5 «_a*3 j> 4.-3 ^Ij^a c^L^I^oj j*# xI^a ItiJ 4 Ju l4l£rb jl J 

u)l jl 45^ 4 oL^wJ uL^Ol^uLtf I 4iLc*c3iX> Ul * <X3 loiX-i ^*i*>^ 

]oa5 1a 3 44 1 4i (jLtfLii j^*«3 (J^jA«»i jl ^yZoi^ Jl>ji #4 ^ w ^ 

JoloLft>o-?ls jfcS"c^4f ^aa 5^C*eljti^3 L_^>0 4jJ UooAj juL 
^ I C«9eJ Ui t <^lft4_j Y _} Ou lojtw JuJLs l^A^S" CjJ 4-3 l«Juu 3 

. Oil 4li^ ^ 31 

43 ^fcilLob (^~*3 ^3 IjbAjU ^ixuf f^hAj £olj 0^>- 

L»>»jU Ojji *& j-^UkLoi i &MiJ ^B (jAJ jl |iO>^« 3 dUdLftljj* Vl> 

**^Li dL oL 2**J 4^ci 1 IJJ C^um*1 0^3 ^aaaj 1 a* 

uf*ji* ^Ji3*** T* A . X_^—* «4Jt|^>- (joftli ijlx 

4> 0^a5^I (^3 4lili j\ Ji t—>| j JX <* 4f |»aaa 3^« t^IxIaAi 




. t* 4 


4j V C*a*I 


I Ualj.3 4iL>-x^j 4T Ij , -jLj 




J*J JL>- -'^c^cril^ ^ b N aWI l; b UiT L 4-5" aitob J^SCiT 

ObX£ 43 f^ltXA i-i ^JtA 4 f ( lfb4>V ^3 I JaS^J jl ^jmJ 


31 tibjCAib 43 ^-4^ l^tAil J£ 4$^" b Ut43 V — ^ 

. C*«l 4 a3JjIS^4j £_3* a 3 A C)*^* £y* t 3J 3 JIaa Ol4> iaaft ^ Xjljj IpISj 

irr 


Aaa*i^j OlT t Co" I jl oL°j OL^*0 

C-?cJ J^*Xa olo^O aS^C^I OJ^ I Lj,> jl ^jVL l£^pcj Aj Ij Axp- Li 

A-^p-li ^1 *S t£lo^ . jo IaIS ^ j \^5 ol-jL <~^l ^yl 

w^jPu 1 Cpu •J* j ^a*1o Aj (^LftA^ V,jl ^£»Pw t Co*»l O_JJ 0^ s- r* > yl jl 

il^oL ( Jo loJui i $$>-$ A> 1*5 | L^i^Pci jl A$\£,>l^ 3 Jo |»Jl£> L.Ji Aj 

• •*»! *>^'-?¥*■> £*J> ->■> ^£o cs^l^ 1 <jP.jr** 

(\ o 3 \ 3 A ^ V ojLi L^bfcAjV j\iU ) t?JoJo>“ t^b&AjV A!r^yol£jJb 

i Jo ^a<£j Aj -? Aj C^L»jp*0 a5*" Ipej | ^<uu Ub^/^iLftl Aj J5 

C*aO jl Ij ^l_^° i uo^>o l u*?w < JptJQ < Jo lo3^ 0^*0 

4Sj ^3 jl Aj ( f 3 fl J ? ) OT LV A^ Jua . C^l ol^ 

\ \ SjV J^ ^ iS3J ( J^ f *^-b (>*1 ->■> ^3 c>„l^L^ • 1 

. 3 JZ JJb| _<^>- v _->Jjsij Y' Aj V cS'^J l**Juw> 

aT ^UajV 1^7 a5" <-XO * j^aaS^CJ^ jxiwki Y A 

JuU jL*£- Ju> | ^yo 0^-** , L*^'(j^ JO j Aj 3 Jo to Jo" Aj ^yi ?^3 A^P-b ^jj I J5 

— x\ —x° — ^-w —\x —\\ —r —x —\ oU ^u^.voi 

j'u. 3 Jo IoJlmO L-U L < Ua>V Li aTJUj^ Xf — Xt — XX 

* Jo 1»(Xmi a a v .r» jjjl) jj 1 C*PU Jj lAti^^At> J Aj 
AP^xa t Ap-b dl Ji ojj ^um) Aj C^ljbAjV Aj>- jfl U 

< l^T^y© Ijlgxjo i JuJO^ya obio \j tf OU^“«J w*llS*9 C^IaoIj L 9J3 ^^bil 

j Aj O^LaIa AS^^yJlIs^A J^li jl Aj ^^Aptj 1 A«oLao jl 

^->I^Uil Ajull . p-uS" JoJ^pJ lj oll5"joal5^ApB*j t Jo 1«^ OI 
* JUjL^yft j ^L?l } C^*»l 

jl c j 1 iSJ3 1 

A^c^l « oLUl J-l 9 jIS'aj ( ^LuIa lib aS’LAaP&a 

A-mO Ia-o (j^“ J J C*a* 1 1 oJ^ o^ li jj?jl-oi ^ 

Ap- t Jc^»Ij^a ^laiA t^lib^^ioAj C^ljl^ a5^oAapca AaP-Ls^ Olo^*^ 

1 . J^»L jCj A^p-lj ^UptJ Aj V Jp- j*P> AaP-U tlb Aj V A$^ j^J ^ 

AjV aS^ ijli 1^ A^CaIj ^*1 oJJbtiLo JlptA Ji 

Aj V .CU^l o J.Ij J^^io {£*35 ^yllpBJ AjV L l5_^i 


\Tf 
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4) Cy*j y. 4»^e> 4Ta^ < S tr » otii J£A O’-* *fA 
. 4» \j ol?>»J J> ( 45I4 a>U ;jyju u 


If® 


J ^ytcj aL^IS \j ^Ijla £-**3 j| jB p6> \j ^laj 

'. X\?l j^l ^ C~*0 Aj 

^>L*^a-u»_J ^Co^aS (OL<»Lol4>-I 3 iOLu^ C) y^ & JI*Xj ta ^JpU- Aj Jo L> 1*1 

ojl^«ib Aj lw&ol> jaLmJL* ctL 3J0 jIjo Lc^iiO*-i^U^ r l Olx5>tftOlj y**J 

C^LLtti iy*J (^IaAjV I t ^jlOJlZpxo AJLojlji c*\$IaIa Jy i» Aj 
Ui IaunO^a i^aL^o C^i^oJ.5^ aX Ij ^ Ij^J L>* J •‘^ , (J*wi 

• JJO^j-o.> 0*>OA> l^oA? caa> o*Xm» •^LoIVLj^^ aX( 3L*isa> l^jf'.J,^ tVX>L>A a^IlXj 

Jl^>“1 Aj ^O A^yL t jlj^ aoLLUj^^xsJ Afc»»^j £-$1.3 

J^LXcjioj L*j»b o_J^jo .^jli jlolT Ai» 1 J (aI^JiX* 0J0 jol^^jj* 

0^*j (^Lb^SC^>- 5 1^31 £L^^l ol^*-yj apc>c> jlr aT ^a*3 l^Laaj V 


(^IXo ^a 1 (J>L($>**SJp jlj JyjdLfc (^IfbojXjO AaJLIaA ^yJJ l^O (jLjdi I — ^ 
Ji Uilc- libojXjb.^ Ajj^Jol ^ *J^1 J-oG- A> J^IXjUaS^^a L ^JLo£ 

»juw^ (^L&djJiX 1 ^aj>-L> js a> js i Jo lo^^i ^y^ry* UbA^Lo^ J^L* 4 * 

. JoIaIJj^ jIXa> UojXjO OLl>U» JJ> i£j}j aS" Jo y^^* lju> ^ ^ 

ojLfbl^A 43 L* ^atL*J$ aX i$ J.X^J I J^cXe aX Oy ^I 

JmL^a ^jLuJ 1 C-*£j I I aX^ O *^*' C^ 4 * 

lr cJua g Q.3 . ^ <*--> I iail Aj 

JH^A&z^e ^ ^oJIji^cIa ( jJrfU o|C$1 ^jIjIj lo aX J$ 

. Ch^I tilii?*- C^l^iI ju*oIjTAj Ji » J*J^ 

L le; I ^o-lIj.5^juo ^>1^ j\ ^,£>tj aXI«Aa 3 ojuX 

- ^yo (.y^^ 0 C)L»J C^-^-aX^^j ^«IaA <-^>X^y> J^S^j 

I . (^jli J^A3 UsaJ^ aXC-^ l 1-6J A> aX ) Jo IoJ^as 

j| Ja3 aS" ^^*3 ) ^-1 AS" jhJS"^UbajI oU^- U *^uX 

^aaLu ( Jul^'Ai* Juu^Ao 0^*^^ Oj^ 0J0 

^1 jl • j^lXA*^7 0^5 ‘A^-Aj _L>jJ^a tf l-A 3^J 3 <it C->**l (jXlo^a JuX 

L^LkJ^iilo A» t^bboJo5^ aX Lo j j| OLft^Jol 

. I C^Jo JoloJk^ ^-La® Oy^ 

^**-0 jy b I3 <—>1 ^U»^l ol^ a*x l_?^(^* aSo I ^ 1*4* 

Jo IaI^-Ll^^oj Ij ^AtfLl^l^bjyi/b Ca9^J 1^3 aX^^jI A> 

\r? 



jl olc-^ii? \ Ju jb^^A 

3 bw I 3 l jl (^^°j t?L<bo^L t3J3 <SJ3 1 *—*“*1 

^***0^a 0^3 (J> Lbo 4j As*- j£> i jJU>c-Q till O Jy& A> Igi 1 &z*a 

J*tT -^l«**«* * < —>bT p i c^l^Lgo aS' L>- j$ ^^l^j Lo 

»-^->l—t£jJo ^JuJa . Cuiu) J^lS^^Ub 0 l A>^u^ljT i C^urj oJuj 

jl <t£l4lL£»AjP Im» 1.*>1 ^lij (jl *£ C-^l j\ ^lai LJ~\ jl VL t A— ^lj>l 



«ol»>*J wUfp i£\&*jU j JJ jip* Jjlat* : f^JCA 


IfY 













O y Ol jjo Oj^5 Ai o J• i >?"> 0 \ lo Aa*j|jo oLo>- 

* c->*»l Al£r|jk& ^LokO Ol <£ ^fl a5” 

ifc-AijA ob *j\* J ^jOAj cOlo^«0 ollS^f JualS^ jJlsxa 

jl Juu U J^aS <J>Ia^V C*i£ Ai>-01 

OuS^^yoljk^- j^3\ lj l<p I a 5^^(-*0 OJtOl i oJl£ Ju^Jto a^ V 

4> t(jl-°3 ^ i|i> 

.^i Jua3^ y**-^ U*^** 1 ^y*y£»i Aj ^*33 oLua?u 

JJ CStF“ 5 \jf5J ^aaS"* I j|_^» 0^. 5 "Aj Lc>ca£i^2>- 

• ^4 3^^ uJ ^ijVI 49^aa Aaa.3 | Jj>* 4 !^^ ^ 

^AwO jl^.—la AjJILxO i1LoSa> ^\AamU |^J Aj^^>- A^Jul 3l t J^l JwtftSJJ 

(^tfl£u» jL*Pwl 0L°3 jl < l<j£u«OJ f*»J^J3 \jj\ Aj^ 5 ** jl «J^L>- 

* 

L . ^iloj) C*&z*0 Aj l£Jlp-Ij j0* ^ I C*>OAj aJ^I 

^ Jo 1 ®Ja | J^f^Aj J3A S' ^1&a£j I C^Ia<£^ami SjLjj tJP3J Q>^j> j\& 

i)l^~ I p* * Syt^ !***> (Jty*-> c^lfcA* V ^ uillAyi 0^*5"l 

^oLi aTC*/*» l ^> I O I } £1^3 1 A> « oL jj-^J ^LlS"J JJ IJ Jai J_4 J^x> 

. ^a* 0Jo Ol-?i i£|a»Ls^J b J-jl^i 

ob^gj uUT c5tAji» J J^a3 

^M»Li< ^U»3 ftlc Ju«j ^jA*> CmKa) jJ 1 ^ aS*" CoL^wJ ) 

Lgi loL^ J5 JJ ^»|j|^ ^5x0 It iljlju* Iaapca C^l AlsL Jpj\& 

loJo 0 aS"O^J* .Cmma> jL) jilS*' (0^1 ^oli C$Iao1?lo 

4j C««r| «Jut Au»o (3^J^ ol ^j! C*^cT ^(J*®3 ^tlo^3l C^IajV C*aI?U» 
IIa«u> ^La>*#JJ idlp^u^SXJ ^1 >* ^i.1 ^LT ^iMijxa 

ClA U~>IJJ • Jo I 0^5 ^i*0_ja** J J^-|^a<i 

J^ ^4^5 jkAfOjI Ji jft.A lo Oy ,1 U^- oLLS fI^ j^I . cu-u»l 

^*4*^ ^AO ctlj Aj I^Iaj V A^JuS^I jm CaaI^u?jIa^IaS^ 

■ 

l^yi* uL> ipb .ftii j w Uri Jf <4gifl«^i i»b Ij f 

* &$**iS* <y>oJU iSl^w^UT J^Uu Uj ^5) a£|4m^ 

iSl*JL» aIjuo ^ji) <£b i^Uf &JUi wiJl) {J&* 

, &J> Jjolifj 


\TA 



LaoLum I A> by ^-o Jflfl3 0 «aI>c^ 7 I o^b 

Ot*J I Sj\s Syr3 oL*i-» l«i^A** 

JL3 t Jbi ^ |o- ^ <J> Lft>ob5 ^Aj a5 **\j ^q*a£» ^l , Jo IoOuj 

c*i lj jlr jl ^IS^- «<>**,} obS"3 4?eJUtf dlj JuL 

>451 >L c~-l <oL <>^>1 ->:> a5"c£^*a« 0-> J± 1 Ja> J^IsIa Aj ^ (XcS**^oJ 

Co^w) 5Jy*JS j>j| • ||*jJj {}J3 lj JU>|> Ujutf oUci^ 

^ ^.w5 < 'jla* 4) Cwuil jjC^ AS L) L* ol jamju AS" ^y * C«^l iJil^^Aj 

(•«* a£-LjL-j o-yjili xS^ ^ oi j ojj* ,y_l 

. » f jV ^5 v^i» jLumj oL® j Ctl^Mt) J*lsCr 

c^l o I c^Uob5^ a*a> t\ij L<j toL^j ol^i 0*A*^ 

C^ljboJJ^ 3 l^Uboj^A* Syi^A ^«wAJ Jj^a9 t£,iljuo 4 j a5" 

o^Lil l*i |ju VLj^ ,5 O^JJ Ali 1^3 l J *—> I A^ C**»l i-gi I J^l5 iX>- 

^j. iqJ>X 3 Ij4J C^l ^Jbifl3JuL> tfbL U oL5" A^aa)^^} C*«»l • CiMi! oJui 

* » * * 

I Jua5 A>^ jTijli Jsa5 . C***> I ©JuS^l^j^ <w^b5"(J> 

• iHa>*> t J ^ oJam^ vJi^ ^OO aS^ 

L o jb>*» ob^>- OJla ^LoJ <-tL c-o ^3 I <Ju<a3 1 0^>" 

• iXm>L> Jb<a3 ^ Y ^^^£*>4*1^*'di Lj d3 aS* y^ ^y * ^tu> < c«^i 

^As^JuJ^ a5"J Ij>4ju 1^1 l*JL?-HjuJ LJ^oIS^CaOj iLw <A£*aIj^j1 
^_*>L> Cm*a1 «oU5"31 J as3Aaj ItX^&A . C«m*1 ^ ^33Aj (JJui 

(-Ur Jl»Lj >4*^ J^—as 5 I < ofcXj^^^ob* >4*$ a 5^ob>- I^jJ? 

• Ca*>i 1 eJul Aj ^aoJ oL> 

I ^13 Aj < y*J JltfiAi** ^jJ 1 aS^^IoJ^ A»> 

(Late paleozoic) (Early paleozoic) c ^' 

CobS" 3 A^J li^ . Ou 1 o«Xm* 6(XaaL ju.jlr (Mesozoic) ‘f^ ob^» ^ 

■? fy* oljji® -? •*^ 1 _ ““ ur J»«9jl* I 

. o—l »>aw *o^aU ( Cenozoic ) 
j~? r JL- OjJ~» cW *-1^ ^s-L— (^o ji jl>*» *^yJo-»l 

OtXoL A*MjlioU OJi ^1 OuU> *Tc-l Ali^d^^jU Aj 3 dft ( v>—> I Aj^ 
oL^5'^JL> (oJum 5^sj^ C***j JiL Liyu aS" oL5'^biyb 


m 



L _ft. C?Uj^ ^*^*3 £*->1^5*^ 

.tJulS^yo 4ilj <J***^*> 

<3*-*$j>^3l $ ( Cambrian) 



j&& c$lfi Uj oI*a«« 9 ■ f o JCa 


oLc—l »«*£. ( Silurian ) ui J At* a (Ordovician) 

(Jurassic) d M- > -v- J ( Trias ) o'ky^^aaijlAAJjLfifjaolaa^ &>r 
c—l cj^- ol— Jir 4j^£i»l . (Crataceous) a 

4jJl_bo ijiils>cA Jplijji \j Ob ^ -**0 oioj 4S^C**»I ©Ju^b l$3J 3 

a ^3 I Ob 4^T £+#*i £j* \ »-3 ^Xfi iflA® t ^ fb . cXi loi^5^ 

ajJILm $ ciiS^ (combridgeshire) O^-A&l ji^gio^al 

aS^o***! iib"l &J* • y"Tii "* 1 oJi«j 

4*—Ia^J? 0^" * ©tXa (Jura) 1^-5 <£b©^ 

oL^yia^l^^l ^^*131 y ^yr oLo^**aj 

* i^XA»^J»l> 4 j jl5^cJ^^> t^l^b 

\ f o JS3.^ otX> ^ obl (jliX) Vi> Ji 4^^^<>3 l j! ft....o» 

t^boj^iji 4 S^ c$ a 4* C->-»loJ^ eili ^Li 

• * 

4+)Jl cSLtejb JiAJ 

*4 W 

jIaS^C***! ^5 bjAs Jp^a^a 4ld\iOb_j>»0 *—^IaS^J obtfl-s? ^^*1***^ 
t2M~0^-<»*» Jboi c£Ola5^4j aS** t b ©jb*» Ob*" I 31 Obbl^b®^Jad 

^aj I * t^bt-sIXb £j£*Hpxi$ C^IaX^ciJ tO^| 

• Q***>I oJu^ \j U* I 

^aljiil^ii^ ^apc* :i)b" obtbi < ^al4j Ob^-<«ij ^Liuo 

c~~il5b* <sl*l>yj\ Oi \o*Xa I ( y»j>J £*b- 4buJju>~ji 

^Ju>-jl aT JJO^a Aj ObtI*>l aT jj |oiX^> Ali-b y*3 

C->b J Qjj $ ib3 jjl C-*>tJ aTO ui^b^yO I ^ A**b 

> Jo Ij5^b~ ^ 'jr^'^5 oJujo^^miS i xL J C^b^l Sibd l<i^i OjlU^i 

i^> ^b 4 t'o Aj ^I^aJ^I olljp 

Uib Juj L> oJu^t5^ JL*> ^ytw) b ^51 Igi I ^ySltiS 45^ Jo b J^yo 

. OAO^yj JJa CT 5 *? 

< C^0 >...*1 ob 4 j 4-J J)1 Ob45 ^C*m*I 4l^J1 ^5*da 

ObaJ O I tSbbb Ji L^i^J I 4T £a**\ 0 1 ^OJ jli^ Ji tibi 

t bdi^^^ipj^b I jl ( b$bbb Ji<—> | (S J^SjaS^I^u I jl. S> lo^a 


\f\ 



P ap**Ij (>t^r (J 3 I J-* 9 ) * ®-5 ^—% ctata j^jI jil ojI^a 

C*fta l L x>Jo lo^> Olj a 5""^oL> IL lo^o)i oLI JaC«j 

ta a* t£33 3 ^ a5*(3 ^ojJtr il_^® oty<j ^jlij 3 ^ 3 ta 

. Oo iota < C^*>l ®di L 

*3 ^3 Mi | lutacA 0 I 3 A CM-**' ^^ij47 ^V^ip *33^ Q^LmJ>XJ 

o\^j^ Jl_*ii4> ( Laurentian Revolution) 

Ijlgi 13 °‘^ Al^w3 UbAaV £jA 033^A3 c£l3ta ^ 3^ ® 33 ^ 

C->*»I 0331 33 ^ 3^3 c£ta*^5^Oj^o A >3 ota (2^^*3 o^Stali* 
lojui ta^ jl^4lJi l£33^*l ( j*Li\j*zr A£x t) U 03 S" C£j^>tl**L>- 

Jta 03 oULijl ! 1^3 c-ou»i 

^ojJd Jt.P“ ^*1 l> aT c£l©333 As ^LaIa oL_^^»3 aS* tau I jl . Ou lAld3 3 ! 

^ tftali 15^33 Mta)^1 0^3 <^>3 <S$J Uai Ju^-33 laid *Cm*1 
M°^t£^1 l^i It^Uli l£3J jl 4 J 3 I t^taft_j5^^^i^Li|^3UP-jl*ttl51 
4 — >M—^ j ©333 33 AS*" (_j» i3ta" C^L&Aa Y 33 I ^ota 4 jJ11m . Cwii 

JLo J^LLa ctL j| (£ ^aZp%A ioAdlgs I J+& AStarfO^a otii Aid_^ftail aJ_j| 

• ^ 3 ^ 3 * Crtt** *333 Oi^i taco I 3 I . C~*i ^u5" 

^^^>■31 C$33^*<5^ Cou 3 *3^5^3-o t^tao_^S^Alij ^JL***^cjc-o ^ 5 * 03 ! 

4_J 3 ! oL y>J <^33^.3 t^OaJo- ^>t3? oL^ 33 Ald3 3^® ol^3 As bo^a 
1^011)13X1 b)ta^^ii O^Ai 1 J i 1 ■ lU^*I oiVw^amjA} 

tata *±—* ^ C^tao^_y3 C-1 O^* .1 1 H‘Ar>- cfftao yZ J* C wii L 4$"ota £3 


a„.,.5^ jlijL (jf M®3 i c<u><o ^jV o^aj I ^>1 3^_5\/^aI^ d 3> tas — \ 

^> j3^3^*C<J Ld ^ji Ju> JIm>1c«AaA> 3^ .C«Mt>l4 »o>^*j^ j^taJi 

3^-30Loo I 33 oL y~ij ^ll *£Jy*> Jl JloL 4ld^ 13 I fjrt% 

, JiM>L^«i 0**0 3J> 01 aJUm 1^313 C<i <)1 4uuj|jl) 

C^LfcC-JUi *S* ^ 3 ^^ (^,1 * f 3 ^ J - 1 ^ 9 3^ A_^ ll>- _Y 

* fc\j IaIs^c* 3jya 03^f (cd^taij AjJ^jljta oltXa t?tao3J«OLo3 0 | ^ tai£>j | 
aS"c^33^? Aj C^l 0^33 Vl^jl ^iStali (^i*3 tXftta-^j-id aS**«AA>^^a Otao 

* Cm*I <31«Xa cJl> ^ 13ta yil3J j 


Iff 




O I A^ ^*1J I 3 V^Jp IgJ I JLu i 4 jJ ojj^oj l^i I O .?->■> 

^(X9lA (JJl^*I ^suiJ^I tX ^ X 1 l!) ^**XA*» • iXj IoiXmI ^amJ 4j j .1 iQ 

£j—i\ ^3 u^7 ^ £^ J 

jUl L .ju I^o o^ij c 5 oo jc?- s^L lu ^fc^a*** ^♦5^ol^-^la*^l 

J^U 3 lU (charnian) *-w 

^)(X«j L cXi I 9 J^-5 fi^c?” C*--^ 

O^A> I jl ^ ** Sj^i xS^^y ^mjIaa pjU^ 

(J>^yJjolS^^ Ju IoJ u^Ajl) IIsa^aa j JslijlcSjl^Mi JuIoOuj £jaJU>Ij jl5"" 

00 jj L>-J^*y3 Lgi I AldJAlij &y^M . JuAt^yo ^Lij Ia Aj£j*aJ jJa^j J^l^T31 

I .55^^ aLip-}!* *^^ 3 ®! oL^Aduu^ UjeOdJ a5^< aJ^I 

. JkliL^yo ^ —t_^Q dUT (^°3 ->li U->llS^€OL»tiL«? JI^T» 0^1 ^ J* c$i 

oliy»J *—jUS^J-aIS^ Ju^ad A j* t\i | oJua^amO Ai OLi jlS^O>3^2* l jlvX*> a5"*^>L^aO 

jL? I JuoLi I«A*> ll**»o l^libAiV Lgi I 3 O^*"* \j 

. cSjZ* Ol<jol^».^ A^Joljl | *lJ3j***3 d^L^o ollS^J-^3 I 

C^l| yUf if J<lf 4 mi 

jL Aj l J A^caI*^*! Axp- Lu» ^^Juusl J jlj cjL aS" O^j jl5"" ‘-«*>}^ 2 S l 

I £****} $ do \o%Xa | VL LftL Jd ^Lxwjl t£dli3 ^LuOl A>Lfce^lB *5^I 

• 0*-Ml| aJlO C **^3 jl^ w *> 

^JlUIj-^IJI a 5" UOM* Ifeols 0 ^° I VL JLo^» t£l£o^1jd yJU 

^Zo^Ia!^Ju*> Juj>-Ij aS" oJJlS"Ap-Ji 01 Aj U 1 */* 

AJCdA^" • Olo L AjtMf^i C«m *1 ftiX ^JU-I 0}£\ 

^ JU. tsl£_^l _ c*>^l dL^^lo ^Ap- 

Ajl a^c^j^Laj tju-L^j^A a&s a!a>a^aj o_j*5**1 a5^ y*~r 

(S ^>*»l> SjUdL (Ojurf 0 ^ 1 ^ ^altiLdl ^il«AAAJ ^tl w>ij AilAJ 

** IaojU^jAJsI \j* *p LSI j>01 • iX) 1 aX I J ^ iQ ^jA*uJ 1^ 

ojli U ^tfC>ca .Jdlo^J (. > i ^m A^*yU jImai i£j3 j^l J^6®31 o i^1u«>b 


Iff 



^loXal Lr d& \ jl (Atlantida) 'L*uy»l fb 

S^Lo-i I&JuS'aj »Jla| VL C^LbojU 4*15^ < OL^Jil 4*Jbj| Okjobl 
LbOjte3 i^Xh* ■>! j^o ^LuujV ijblj 3 ol t JkS |aJ5J 3 _^ 

JUji 3 4liL o\j Ub^L&i- £>33^ l»3^ <*-J I .c~*»\ o^f ©I ^**3 4jLu*i|j 

Ub^^C**^- (J^>b 3 ^ iOuuLa (J>bLj 3 ^ oti*i b Iftojli 

«L-l « 1 * 33 !* ftjli jUp! I—> *5^ Ujr*^L5l • c***\ © 3331 ^ 3—^3 

^Ls * c—1 o^S^ci^i^j (Eurasie) 

.c^l ojLo Cx“^t CmmuS^ ^ 4***»33 ^)U I 

Olfrliobl tSl^ab- JS 4liUj|J> L-|_ L 33 I SjlS L?33 *5^Ja£ 4 $Ij 3^ ^1 
jliusj Lil^Aft,) ,jLiiXil^»l 3 1^***1^1l* 3Jk^-o J5 a5^©^ 3 * J^OPCA 

0^0 0\j* lijil SjLi A> • ^dol^Iib j \^3 I 

JoLijI L 33 I 4j 4j l^Jo fcX* y?-J5 £-5b A ^“'3 *J 3 O 3 * 

L>- 3 ^ duib (jT'^iLfcfll C^Iah^I J>l IaM^Ia**!^) b*j C*»>*>3 . Cm-w|^Lu>I^ 

. C-**»| t^Jad Ij ol 3 !^- ^*-‘»«** ^ 


^Ijo b_i«>l a^j>- 1>ji b<_j I t£3^£iA> jr^iLSI *j 3 ^ 

(^3-1^3 (^JUw) oli 3i L-J* 7 b IS^^T* & lj&3 ciU j5Ca C5 Li 

c£ jlfL*S 1 Lo«**> C*^***9 . C-*m>1 oSjS* 

3 £1jji 4a^-Ij 3 ©3^ <x*jL©b ^Ib-s 

l^LbO I i 13 ^*» 1 . CU**>1 oi 3^ olXa> b jX>- ^bbl5* 

• c^lob Ji&s 3** ^Ji '-> (>i^ ^csbji (jr^jlil 

JjI jl oLjtix. jl l»_Ji »_>T j*Jaft jjjl A^-_p 

JL ^ooiooo<ooo i3J^-3i 3 l^oj J l> ollS^ «J 3 I ob3-s» J-ai 

ljulj}t7l SjU 1^3 O3ldo ^Js> 1x731«^S o3l5b l 

■ Co* 1 !4x*j 1 ^ i^i^3 ^>^°3 Ob»i 13^^*k31JL*** 

uJ ^?sJ jJ I oiftLu jl ^1 4*15^(3*^ L^»tXa 3 I 4$^ iJJ I 4i JjL — X 

^ySlzS iXM l_^r<Xb (jj3 ol_C-lii3l 3 Jki 1^033 jl ^JlS^4j 

• oj l*Ju ^ 


Iff 



a 5"* jdi U Ij^a^ c*^ IttXuuS' sj^iv 
o^Jjb >yr> 15*. \j*£ tfUcJUs jl I C»#*ft>Ji . Ctx*l 

J iX> 1 a^i3_^ VLj A* Ubojls t JuJtO^J© 

5"ol^ I fU> j . jjjS ^La U LbojlS Oj-?^ (^U>L ijiXp- ^ 

w tri'i*' «0l I jjjij CWwij^*jl jj l®i^J*i»li 

£*»■>*? J?*** A}La.M (jixi XA 0(000 « 000 JU J} f L>t> I A^JtJ lli C*a»4 

• C-^l OtAw j Jr>£ _3^> 

0.5^0^ 1 ^1 l(J^S j | w 3 

^J.AjlAfb (Caledonian) o>QI v ur 

jL—j I U»tj I ji •& L*i> juJ _j» I j juljl5b»b^ ^sb f vj-' rtt ‘\ l t5*-^" ^ j**" 1 

©A^a ^jj 1 | 1 Az^aZj * £**>1 ©Ju> AlS* £**>\ ji A‘—1 ^>1 

3 JU^ tffL J5 5 JuAj l^^>\ j\ aS^^L^- ^o^LaP- Al,ljJ 

, C«^l Aa>«1> jJ ( Ju^ iljJ jXUvM*| _J jLu *Ai I^U©1 

©jLS^)L*ij ^Jut JLaM JL>- iiZtj ( ^*l 

Jl «L* <J Js> Aj oju^r Jula L^>*\ j\ l£ ©_3^* . CU>M oIa LL«>| 

Aa lj ^aLjS t^Ub^jr’^i L5l cS’Li-aI.J AZiS* *Aa©-© ^Tb: yAL.1 

csLcJ LsaS^ Lit^lSC ^\ . <^*>^\ ajl>-1>*»I {jpji *UsUUi 
< C*^l ©A_©a « lo^l I >• jli *)\a> 1 t£Uc-J Us j\ J'ji* U«l 

nXZ*£~3 jZ» Uli L5 'c^o.m*S ^j\ a5^ jr? JLa^“ aUA■#» 

It (Novascotia) 3l 

ISU Jspli Aj ©i^a OJLoa ^Jltl (jr'^iUfll 

\ ^(Jj Is * 5 jxj Lw _5 

. i »*t t^ ^*i 3^^ O^A) 1 AaIsia 3 C'A> j 3 AwAj ^y> 1 • C** - ! oJ... ■**> ©J)U uU) 

. OJbA^ya 

jl 1^,, - fclig $jJ LS ^\ i c?U»c*JUs ^^3 

iX© I VL ^i>3 3 © A ^-A> Jb fcXi Jus Ola^Ail 

j\ l^a I t ^jl 15^(w^^Uj \ Jl^>- iCJUA>*3i 4<IU>*1 ©A^jjl^ul 

^4.i3wAll5 , " (^U©^S"« Jo|©ai ©lAilj j** U©jls ^U«r 
t Aj Iai^Ij^^s Ij *A J^^xi C,a*»aU^iu b L 


\?6 



*C»I 0 * 3 ; ^ 51 ° cs^ 

ijljj,) j>l^l ) J-a9 ^LoJ 1 * o*liAi I^*aJ \ 

^Y^iOOOtOOO ^*5 Ji j\5iz* I tfLoJUi j\i\ tJ^l 

aL*U (Appalachian) J^VLl <^^*3 

^Ijujl jkS^C^l^ o^S^AJUjJ 3 <iL>-^S^(^bt(^jJiij ^ l****^"^ ^IlXaJ i C~»*l ©033 

** \ P*>A I ,>3^“ .$43 



£,$3j 4>^*>IJL f ♦, ♦ ♦ • » • ♦ ♦ JA tf^jl Jo^T^MiW|4 *d !f ^ JCw 

. a> I <&*^a> 

J^a) JU f ♦♦ t ♦♦♦,♦♦ ♦ ^ij) If oMiu f Jlx> 4 *JLp w f 

* C *~I 6^1 0*1 * Ijci JJ J J?lo)b 4f (*M*4 Jf 

(oit^Jf j£*> JL> ^£<».♦♦♦,♦♦♦ ^5) o*»Vb I JL»- 4U-tf — X 

* **«tY 0 wIm> o*V* oIm) Jb Is^l) 4f 

* 

^a) JL# p*.•♦♦,••♦ y*^5 «i*U5 jjjam *->3Hjy f Jh>^ 4LX*» —f 

. c«*t owi-i w«£»J£ «bUSb 4T (*HuoJI 


olTjUllj «f3* J-as cr'^k^ «— 

aawI^a^o!*! tjLi^tuyA L^*>1 p*)3$ ji ^cp.5^ 4 JLa|*L> < lj 
^JU JLp- aJLwIuJ 4j J^UA 3 OlAj jA j) Ju>0uif Aj f C*M»i 

. (f \ <jCi) C^l 4jL>lu. fUiJO 
jl • ^*>“'1 AlZil* * 3^3 3^ 0 1 Jpli ^_y ^Ijuu yt & <ol* Ju^ij 

*lsXc*l 3 4 Z“> 1 * ^jorf^y (Golf Cast) 3 ^ otc^bfcA^-ti 

\f9 



vJL*^f A^-Lw * O Jua^ ^1l*3 O-VU JLj>- A!**.,) 

*\i L ^ ojJj (Rockies) y£\j J4r J^br 

JL^aLI*. ^ 3 yi ^ ilj^l(Pugetsound) 

^^A* {J^y & J* *&o2>J} \ $y?-m 

L>4t I /Aa^J L X* Li ^ O^ Jy£ yj>- oU I 3 <s ^a Xwj I 3 

. vJ*-“>l OiXi^ya J^tfuLo (0olo_^> £d|.$ LJ !■♦** *r 

OljlJJ *StfAJUO X«& jJj Lq^aj ^mLat vJLi:>- *LL- <>-' 

Jl3j| ^C»ju A^l>| ^ sIU^I^ aS^ ^**3^ Ot-?b 1 ^>1 a1x-**»3 X> (Jo1aa£»1^> $ 3^3 

(S&A* (J>\^J ^(Xa | ^)a^awJ C*i^ Aa X5 jta VL Lfe0**0 ^lx*ol 33 X& ij 1 

jJCj? £ Z L **3 ASi ^O I I fli ^ y3 ^ * '-"*■’1 

l> t 3 j\-» oloU- al^b ^(Soudten) isl&jf* (Vosges) 

j\ J** \fi0,0 00(000 JU OljL*!*! ^>-b (S\* Lj»> jl ( XJ \aLu»^a> J 
OLipe^bOyil ^yXX>- £^S J ^ *5" < f ^ >1 <£ 

Aajuj Ol^j>- (^ jLa*u> jl t Aa$ CJ3 ye (J*^ \Jb*f O 3 

frfifflSULj*} C~*o .C— \°$ 3 > it£3y^ r u LS 

tX> 1 ,>_^>-^A) i^IaI^c) i^LaC- y*’ t£bbC**J 1*3 j *>3 pi cXaAi i ^QufcX A 

. Oo lo^i b>" ^ ^5^L>- y^ O I J-i A$** 

1(^*3 3 1 c*-oAi c£x>«x>- c5 3 y? -^Lsi L°l 

. c^-1 c?3^^l oj^a^ IjoI £^*5" < jui 

oi./ojU jlcT 

( Cenozoic ) fb*. cy,J>-\ .^kuT^lbr 

‘>zyr¥‘Cj‘}^ urt* T JL-O^Xa fo <-o^sjl »«xi *I>L- 

j i_)^i 1 J> U *S^jjjl jl .ijli A^ilil oli^e^oji* 0>*^l 
£y** l^ - i^jls 0'-^.3J Juj l-a i J 3 Jy> jlLali 1 

y!& S«xlit>i jaa*j jJjqI y f L; leiXo 3^^ a^ 1>Lu>“ j^ijL ^*^>3 ^1x^*3^ L^jiXaI* 
L^lft)C*JUi^ Lft>o3^3^Ajo3 ^S^Jojlow ^Ll*Xm»1 (j**h 


IfY 





6 rui |juj JuAi^ 

L O^i l 1 jl A>ej | aS^C^I 1 AlsLj 0^ L J>^£> l^XSJJ jXm* u-J^ju I 

(*y l +*b> < <Jo I c l^S I t yS U Alij J^SCij ^uu ) oU Oj^ 

Aj>-yT\ c^l »3jj(Jy oU^iljl^I aIt 

3^4-A> a5"Juj | ^1 jJjL AawI Jo l^>- AuJ^^glUg Juj L» cLft> 

oS^L*! 4 awJ L *J3S L*3 ^j^aLjajo OiAaaj jj 5j>- 0*xi Aj 

* f+fi*(^^ j V—I lH I 

>1*—*>^ii 1 aIaaO^Aj I £j*A J iS AaJlT Lo ^yu 

I oJkA***y JL5 "Aj O^Iai 1 A$"1 O^ L® Ajjeaaj^^ i J jj ii*^l>y 

Jl —^ aJuJLvj (^Al* J-> AlJ 1) A^^SCoJi oJuj I )J$ Ju-Lj J^L> 

. JkO f ^A^wl 

$yy£\j* *-Mjuai jUi3i as"^>-1 ju o_y^* 'po 

(Eocene) **>->>* (Paleocene) t o-'^ a k->' ojjjU a 5* 'c~-l ^ 
(Pliocene) 4 Cr>^ (Miocene) < cr'^* 4 (Oligocene) 

<£ j \-j jl Uo^ ^yj ^^.^>-1 . (Pleistocene) <0^**^-? 

3.J ^jA I li $ C^l aJuj t jJj OJb 1 ^y>- £c>tJ O t 3l '^ JO aS "i il)tvXAA5fly 

. }j\s AaLI 

C ~"'l ( w j*i> =ic j’ ('P \ oMii uiy^Jj>. y C5^-1 

^yjc>- IpLgj^ l^jkx | VL> Ax3 £*&[***>! u 

tj^yy Lt5 L> y _ A . C**A eJt^t ol Aj C. a *»j 1—JL*a^ 

^yJlj>L_> AAJ LmaJ ^yiliA 3 yA I 

A jJ* J^°L^ a5" & 0^5 

jl ^)5 A>w»UaI ^ScUol^K^i? A* l3^t-^y^AA*# (£ C-»>^l OLZ^w 6 y^~ 

J~M cj}± ^>1 fjej* *& 1 C^IoOcm* iX*&t*A o3lj^^ aS" 

* £>i\+*> 4.A^cO C^ J J 

9 J* Ojl-a* <^5^°3^y3 Otay 


C)\->3S A> ^ fy> ol-?^ pU AjUlL.fr J^l — 

4—;L^- Aj ^^y>- 1^ ^yuijjiJIU ^UmAJ . C-*A»*I 


IfA 



1 j? 

I Jj i ji f l ( qm!]? I {"Jf* L*3 i *1-3 1 

31 aS^C^I *d^o | $y>~5*4 ojS'aZZiJ t 0-3.J3 ^yuu) *—^Uf^J^i-**' 

f ^jL*Ja c£^>*»I J5 fljA> t-JaflAj <_*Ja3 tiL 

L Jf*J l^LgJLo" UwtL» <_Jl& . 3^Ui^e 

J$ tlAl«».?3kXp> J3 *^>w I *> C*xuO^ lAkxl^l^JLi 

l?l ft} t 5 iuuJ^ 4liU OU^i Sj|j^ oUaL- . CUa*»1 Alilijl^3 C .^1 f_J3 <*~J$ 

oJLIj3 \j U^olf 3 c—»l yUj\y&> ^Ou^- tfUl^ 

. c— I oili JuCijr ( Oregon) o* r ^ 3 

3jljjlii & o)Gj 1 fj^l J3 ^S^JaP 1 

J < C^iAoJ^ - C->*»1 Al>- Lm»c£_^s*4j Iaas>&» 1.3 ^uoj4 j 

OuloJ^J oJua | VL^lxi Igl^O ^liuOl 0<3«£ 5 ^ l Cy*5&l\ 

Oj—A*a \ O Jflft3 <C^tX—J*J ft^.J3 ^—Ip-33 ^ 

LgJuuoj .Cm^I 6 «Juj Aji 5^wjl ^j^i! cfUcJlo iAjjlp- ^l«M?e) j 1 (U) JLi 

%J3S , Jpj3 *5"/ c* U> I ( <Ai Ju 3 J Jj 1 4><Jl£ IVL 3 jloJU <j 

L J — V * |i V* * » M t * 

Cjt°^5 <3ix5^o^ftC- c Jo3jfJ »Juj|.93 Aj>-L^ I^jJ I lS$J ^Ij yt\j>- 

Lo S^Ia^ c£jj J3 fc-J f aJl*m>^3I 

(_£0ou 1*033-333 ^jAXal^j^C^d^lX (L^^iij t-j)4jU 1 I .Ju3 J^SCio 

«—j^/GsI L—_ I S ^I .ajIa ajqI^I oL^-^ y? JL^-33 3 1 ^*t 

5^x3 4^}Lu>-j3 < CU^J3 C*^I^aa3c^^- 3 k—>^*i l^i y>~ I ^yu^l i £jm> yu* 

iCU^Ifljl UxuJ iS^**C' *$* ^IsU>- C>La3 *5* OumiJ^aJo* 4>^*jU>- i^>l *3 

. c~J iS**> c^LbC-xJLi ^1 ^ { j*\Sjf u JtZ li 

^«) Lm ^0^ v« ix9 f ^ 24 jU 

ubT, J3 *S*(£Jfb ^ilj UojlS ^J^Lrjl t Al^j^ 

3JJl3x^ ^>1 A> 1.3 3 y>- t U-Jp - ^IftiXu^S^ iALo ( 3^w «lXj I y>- Ju I COL ymJ 

1 ^ I ^*>C?Ia©J^3 £j*l>t+fi>3 V_3^lil <^Ia»J^3 i^ay+C- i«3 A5^^i|4Ju>Lrf 

>Lj3^ f L>ti I 3 aS^i_mJ yP** JmaP *$* 

coL^ufj our, 

y> ^ I•AAi jf oIa^aI I I 


Jj Jl>* 


oLi4»***Ji 3 t Jo IaJLwIa 
c • (A*x 5^ C*C^» ( Juloi-l 

c?^ jajiaIa ^ol ^**i* (L^i I o 





: 1 aJI>-I jLo 6 L- £■*-? -rs"* LS^ Oj>-9 

lJj L j u> ^fl> jl 0 jL c ^jlsXA ljI 1 o>\> 

• L«J L«Oaai# ^IaS^ ijt-gJ I Ail^ltX^- 

J^lS^ojloo lO I Aj JJ& oLc^lM a5^*aI5^ J^o £ yo y& 

^a£>\^ 5*c» Apo Lu>* * ! Ali^^»iXg£ A> *5"|j < 5^1 ^ fbsillj CmmaJ 

^.LiuV ^*i tj^bi Q[£>\j£x*j jt*jlj3l 0 

A$C *-1 ^ \ ojlj) .a*iS"jJbl_p- aIa*.** j| ij^dbOu J^Li 

• ^t\#ili Ault \ ^ ^Lk5 C'tj^ 

Js^“ i/bl* < 2 L A*b yttUi ui.lL® 

^*-0 aS^^j! I^s>ca iA£ju Y*\ O^b OLiS A> IoaS ^Jou 
(^ bbAwAj IJ lfliAiLfl>^>l t ^aa S *^. vO IjLa5^ 1 £a ***1 JLrf (^^aIaA ^ O 0 3 l 

c/L*dl (Ch* SchuGhert) 

<^ 5 ^.rfl* s2t*^ fU A>oll5^^1 .floj5* 
.jS$ iL*o a> IjbA^i . cu^l ojji Alibi (C 0 - dui3bart)ojL> ji.jl 

. c«-»l ejo ^ J\*T Ji .f J o J&fi* .{T 


tsiL-i*^?" u^Lii u>^o 
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M If 4 M 

)TA»V«'» C cA** II d/**’/**' t • 


i */•••/••♦ l3Lc^v*-a*/ \>jf~'Y\ c t*V/ — Yt" 

J * A ^ ^ ^ 1/ 

iL^j 1 v6a*v*** ^ jjjy*Hw 


JCi 














^V* 4 */*** l» ^ * * *j * *• \i 

*t ^ • 7 «? 



t^-»I)LajL 

uy'JTJb 


I */*"/«*• l». Yd/*••/*•* ^V--*y **• l> 


f A J£* 


t&Y 











j (.cry^ ) -X1 

i # tr f ^ 

to/«» C !/*•♦/•*• ^jr^JLuV*■*/*•• V; l*A*v* M 

****** ** «• ** 



»0l1x>) -re 


j>u e^-> -*> 








<U* jJ\S> 3^3 v 7 


(***^4 Of*U**U U 

OtXoJ IJj 3 !? ©33^ Joo>"4j(^aa 3 J^i5" ^cjjlj ^IoOo J} a£j Lc>- 

i i^L**» ti y Q l'J^>' ^*Oi \j L^j | I o\jjS* llxw ©33-^ Jil>- 45" < IaLo^ c£3^***-»*> 

C^l^b^S "3 Jo!o*Xft| VL O Jk-^Aj Ifbojls 4 k^^AJ 1 C?i^ 0 ^ 3 >^ ^A4**<U 

^L^b/ 33 * 3 ! l*c£l , Jo 14j»«/[>- £tia*© J^Iaj ji C^jL-xo 3 J i JL_jJl>- 

<jS>-| 3 ^ jl 45" i Iai j l^i 3 O^J jl (J> IaaAjJ^xj L Y 3 AAA £-JU ^a 

©I4,»Mft> I 4j ^>ej C^lAAjli-^33 Jui La ljL*Jb^5" 

£y jj ojO^t^J^Ju*< <jf*LJ .Julo t£l^/bj^J-Lfl t ctlojj JjI^LIaJj i^ J> ' •*-** ,, l 

^♦>1^ £*Jjl ^©>a>6*s ^iui© I-* ^aJ: 35 dlo^j \ L * * jf J^LLaa 45"^)U>-33 Jo j\$ 

Jl^L JL^" aL.L, jl ^*^3 c^l^3L^t?w ^©•V t 3 ji , c*^1 oiji 1 Iw^j 

4jJuJ ^^a 15^45"*3 y* oLxla33 ^ 3-^y-*^j3l w r* rf 

. JuJ*5"^a C-5" ^>- t-3 ^jL> Ol^ *-* cJ I U L y>- L t (_^c4 ^aLsC- 

J^L^cIa OaL>o^?4j 3 ^.3 ^a^Xa 3 L 5 " \ i A O 0 ( 0 0 O C^xai 3 A> ^?CA j^iiS <-tL 

t—Ja3 C^ij^tA S 3 I 3 a 5" ^glL>*3i ^ Jo La^^^a I 3 *AZiX},J jlF o^j^>- ^Xa3)u5 " Y* 3 I 

O^j^jI ta_ *& (j^L^xj I AiUrJ \jf*3j iS3~) 3l Ij ^.1 4jul?<-tlj c*aUjc*?_\ 


V- - - ~ 

^I^Caai 4Ju**34j <jl^tiji dlol (J^Lp- ^ 3 -^ jrI 3 AI 
f c yl©^ ( J^l5lx> t> ^jJ J^>1>3 33^^ ( J*5^*JU OojLjl^3 £3 ^j33J 45" 

£l 3 *! til j »5 , A3 3 (^) | I 3 4.5"c«^»i ^^33 uL-oA^j! . Y 3 lx-ci 3 C<aL^o*<> 

. JoaS"^A A^jliaAlj ^*^3^5*3 <aJ^J5 


\*\ 



3 \^oooiooo 3 S ^o C$1 AjV 3l 

. juaL^A oJ l*.w y c~“»l ^Ia^IuIT'cIIi t_*j 
ojuob^^lj IjbojlSjl t£^bj (j-^f ^*^3 ( C5^H ^buis 3 ^ C-a*»>^ L»1 

.oJrfU^A io^^aj Ob*^ - (_g*b 1 ^a*j ‘Ol^J^ C +***3 Is 4^*3 L&aL 

C-aa-O ^ C*a*» 1 i 3 — '£ LS 2 ^- JJo ^a9 J JuL>C 3 jl 

• o***'! 4 a$_) iSj3 ^aI c^L^iL>t^o 

OL>lJU5 ^JtiliaA^^ ^T|>*fl"ii.A ^3 

^a\^ b.J,jljA 3 ^J^LIaA . ^J^^a|«AaJ tfO>b y »*3 <«_jLa5^5 -L?^> ^A 
{Jf*J a 5^ Jo loj^i Ujj^ tjl^c^cji Ob y»J) fb*j ty° 3*& Ob y**J 1.J 

<S\y ,il^A iy\ frlw^JkijLA iS L^J <Aa . Ju^b^ya tL^j J 3 4>*LaIj _L> ^Lxa 
\ A^f ° 'JLmO.5 *S 1 b* i J> ( y® iS^ O^Lf-JbifcOV c^LoiA O^^-^4A0Urfbti^AAj 

\j L^iT ( Louis Agassiz) fb** yty *u&\> 

4 (IhJ ^aLc ,$ ^5^}Ag4 (j^J^S3^ oLftA-L ois" 

^a*ua ^L^i«)j^*+t(51 t tX» 3**{^ bboji ^*cAo ^ju ^a ^y>-l^S3l 

yJ 3 $ ^obtLij Jo^Ij^* ^a c£b>- Aj ^ 3 ^" 

aS^ ^ jZ oLul iaftSAj \y\^ l t y^J * jJ-iS^^A oLLaILm?! J^tA j\ 
t 0^-> ^jiibJiJaA ^3y* <3^^* yt3* >> jy*-** (j^* i\*X^"l iy^'j y* c£bu,J 

^*J>Im?.jIamO OLaaI? a53o Jo io^^J ^A£>CA jj lojJ-j 3^ y* ^ {jS&H. J>j 

^>\ b^ Jo lo^J oJujLijjlj b^j\ ^1 t L^^bujj l^A-l OlpLujl 3^£i 

^1 L>t>u ob^A«rJ jLi*IS l . Ca>j 1 w*^b 

AmjI^ is3L*-^^ ^JL*il> Oboi I f b \ C) I J5 AS^iAl.iljk.^i p®b ^»l J3 (_^-^ 

JuLo^ J$ Ol^L^j^^AlAS^jj IaaXjL Ijcslo^L aaOI-aA 

. JuaS" ^a oJJbliLhA y^Jyc^ l.L 3 

oLfrliol j\ t^i> \^~ ^L-b pjtxis>“ c?3* 

jfi> . jj Jui i<Lrf^J 1 J OtX^CAA til) LfrA (_i.«oS Lu^iU 3 OoOud y,j\^y* UilT 

l^Kpem yr ^tAAj J5 y* ^Ly> Jo I^j^a 

JW z>~ J5 Jo \p Jo La l^»- AjpiL A* 3 tJ^il«J^» ^aa_jL 5^ bbj^u? 

o i\jb 1 m>a ^ 3 y y** 

\j l^Hpc^w £f***>3 yS*\*\^~ *£ foo ife- 2 * F b 


\?* 



L*oj*» 4j>- 4^T ^ tXl^ i OJO^o OL<u*3 

J L* « u> C**^ ' J ^ILo^ (^Iami | C^i^l?t9s) 1 Juu Oo l<O^J ^AJ>CA ^*7t*9 
3 0^3 ©^5"\^)ldJiS i^^jA) y& ^i\ . J^IaX^I^ 

^>f,$ > *£ C**»l Ai^L" aJ^ 3 t£ 

* £jf£ o **—s <^A> ^0 

(L^JLjcPt* Ax** ^3 JLf I Jo- a)U>- 1 ^ iS^i *$jl* <y^ 

0$S£$ OJ ^SLa^1a ^i^TLgi j^A*-c> 43 0^3 ojJj j£ La©jU 

***3 u»Afr Lidj ^)1 ^ »i I Li \**'- J | <0 ^<3* l-> I^jj* (>J a$^ I f L*r 

y L j*a*\*& w*)^9 l£*^^ Of AS^^I^yo 4r>c«*Ii « Juuili 

€**t\ >LT £cfa»jf 



i5^bJcdu>j .^>.>J ^U* ©jSUAjs iZUJjl* ojjs OlwU>{3>;^o JCa * 
Ol—^ O £*> j* JlS <5l$ilwi> ^0*^ - *A*I*Aj—f JU&! IgUat** U 

« C » * M** i jUuttiJd oftAJUM 


CjL-uJ 1 ^ Oi^ ^AmuJ Ax-l^i ( Li J^^UmJ ^ ^flC I^TCaiU C«^ L <; ff> Jj 

t-i^J:? 43^JpL>- OLa^oJ?I li \ A Lj \ ^ (3**^ tiLSi^til jl Ot4«il_^r^A 

. (-->1 ji dL 45\l>l 03i^cS^ 

£* Ia«jLS Jl*£ ^c^H (*k* 033^* 1 Ca^J 

<j»J 3 vs->l *^->3,> ty3->i v' iXa O^Lo c3 ^j-Ua. 3 ( ^^3 ©Jci AjuiLo \ 


A^-.i*® I C^«»l A^kA^^J 1 4l J»^3 ^ J* 4>tJL»0 Y*V* (J^W ! 4>^J # 

. "_ 1 © © A <«_ n _ A . 




J> Jt©-£ Js>La *3 O^a \oo 4 j <£<£?*J^ 3 C^LbAj>-ljiJiJfr A-L>*bj.> 

lj^y>-l_£j ^a ! IaSI c->I (i^5^> <~-^3^ ^yS’c-aAA . C***»|o.i^A ^*^>*131 

Jkl?* ^LajI b oA 5 C-o I b.J.i C^LgdtV*^ oIau^ . Ouol Aa$ J-\J 

l^Ouo | Vl}„?l^^ I (Ja IS C« » * i ^ j 

. C-.1 ^j>t5 ^J-l ■ < _ s £ i 3l^->A>J c-^rUtjS ty^'^uiW 

(^Ljc^tiOb $~*J ^j^aS^AaJ lLa/i A^^jL OLio ^-Lb> Jo b I J Al$o ^j. I 

aS^I^o CjZ^T b^-^l -O ^B >3 

i$Uta O*? ^4j4T4*AfA ^***? 

^a* t£L-jb03^ (yi^ f^ 9 ^■ ft ^ tt5 *" ^ • fcAi f4iu*if(5 41*? 1$ y ^ 

\J^xd4i i**in‘‘|ft^^ 1 ^—^3 ji ^amiiO ^<)liui? y .1 °.^* < f_<^ 

4i*^l9A4) \Z**uJ£ 45"^£*^ 5 * ^ A A^fo^^d : A-.S^^^^b aISCa £^a! 

vSJU; Jfaap> Jt» 7 s-J‘ , JIcTJIjSU»^ j> 0|wU>£i&;ja CAj^X cri 

jl ajfa < L-*T ^ Ij^f j ^ l&£ vSlJo^l ^ 5 ! j&j sS\ <c«mI U*©j15 s£jj 

. J^rf 4T4 xj I 



y L ^uiJAjJ lia^jl Ol^J^ a £)1 oJu£la I 3i a 5^y LoJ OiAo 

^S£*aS>zmp yoi>_2A> t AxIiljiS^ b>-Aj ^y^ii i*Jt£ Jb>-^^ ^a a5^ 


y*-j.J <£*1 j [xk± y>-l^j - gAC*x**0 CmjI f jV AlSCi yj <A> — \ 


. Jo lAl^U Aa*o^a^a^Ijlp- Aj Lg3L>cS>tA 


\?x 





1 JuIoJJjJaCuJ fjA. 4-5" JJ?E) 

J5 oU y*J C)tX»* A* A* JU_^> ^r° *5*tij ->3P~^ Ajjy li*I» 

obi**** to 1 t libv-i ^j> 0 , 5 ^ 3 ! Jw-»L>-(—>1 aS*i£^1^a . c*^*>1q1Ju**^3j q 1_i*w>lr 

Q I JLoi A> * u^-> jV ^«AA C*«i oju i ./J- 

*S* ^ol^Ub ^iuu 0 ^uua 3 C^LgibLo.^ a 5^°*AO tjoJ^ <£^J Joc^libAiV 

C->t> | AjJ Liao .Jolo Jt**—) I J aJLuJ^u bbA^>-lj J5 

i J$ jj j _ f t^bbA^-U Jili Ou ym aLsaj bL>d j\ ^aju *_ ail^^cjQ Jpbuji 

^uwju^ *iCiA A^^uib^GGsr) (^lii^An 

^al.CU»»l oJua | ^_^>-_JAj ^ J^OjLuA Aa*1? \ V * & ° ° cAl**li £>*1^ 

c£jl— ajJj li oJu£$\J jl ? A?fJ u5*^a ^IiL^JIai# ^ I Jl*j Aj>-^aa U^i La ^*A£ 

t^bboj^ i^I^j \j ]a**$ Ia C«P ^^ 0^331 y* 

?&** * **>'£k&y ^^ f.j$ (Oi^Js 5 <jM 

• C*M»I OwVi |JMA> 

u* A P^jJ jl a 5^obc***>^A) i jAffeyo (3^-^C5* b«A L fcw^ * 

^aat>- iil> aS”^ la> 3l^ QlV«4m5^JjJ? OiXa ^AoJb^o ^JL®Xi cXlSo ^-ol3l Lfc^i 

(ObuJ l ^L»j31 A^ILj ^lai3l Aj ) { yV^i» OiXa 

A^'^i^a^Atcaju JjL »C*«>loi^^3Volj^^i (ibbaj^i j\ 

£*«j OJJ&jl JL» jlj&tX# ^wU>- L#Ojl$ Jlfel C*A»iU£ 1^91) 

. CU«j I oJU£fJ^t? 

^y^r %j~SL+*i a>Is*a i^LbOl^^i ^3*3y. (j5^° (3l^^ 

1.J y^“ ^ 31 aJs?j^ jA A aLi Ia I^j 3 < c«^l 

3 a 5" ^La:>- oJo a^Io^aa fC « *>l S"JUi.| L lJU 

^^^1^3 ol^i ^ I oLUol lj 

aT ^aj 1 3 c***>\ 0^3 OI SJ3 tiL 

Alib Utl I Ji * J-»Uju>- iAA^^OLij 

IJI ^Id^tilj .Ca>uj|o^^ £^**3 ^*^3 olvvi>jt3 . 

. C4m*aJ b>ci | A $JyaJS Ali|i 

C<m)I l*y 

i^^of-Ai As^ju^C) ^aIua^ aT ojj ol^r oTlj «oL^-.; yiif»i 


^r 



C-wo m&J5 ^jJ C*>- i^itiJj. J> (J?lj^ft> 3 ) | La £jL*0 4.Iij|jo CU<u Uoa ^-^°3 

^o 4j«J lla-Q|^ f^y**33^ oL 3 A>, 3^y9 3 £*Ayj>~JS .C*a* 1 b^j£> L^-^JopI 



jil »Ol*A**?*>o;j^jlji*) J Ui ^kL^l£*>f :^f JSA 

faAjf^AAwf^ 4 Am*^ 9 J O^ jLcw&O jT^1^1 Ca> O^} 

jaamkI j bUL»)f^ ^aIa) j sj^«m>a>^ 4)Jaxa jl^Lr 4CJl>^ 

.ailoiJUi oil* 


4J 


; 


£>i\J* *j ( ^*"1 o 1 " 'f° cs*". 'r’M**! (j»«P"l*» 

^«a£ ol ^ tXlib^^A O^o A— 5^ j*aJuT^_A 

^JuJUi» «3r°^ X° 3*0^ c ^oj *Jil**co (S\^3 *—>I 

3 J.s*J J*«i 3 Sj^-c «L.5j| ^_j>I t^loU oL^j .joloib 
31 ^3^ 0^***i^> 1 . ^aS^^qIiXo ‘*^ ¥ r M Ob>b^^,iL«i 

I ft 



Ju^l .Jui>l> OLX*«L?cj o^laiA <_5****i^ fL>l 

L> <Sj~~aj£ ol^lp jjl>o U yTu tJ^itii- ^|^u»3 I C i**l 

. Jol oj^i *jo:> 3 Oj*~jj I oVL I 

J^ca t Jo \ oJlmi oJuCj^j aJ jJula ^ lib 1*^31 33 ^a! a5*"^j Lgl^O*5" 

IC.VT <1^1^ J^^Aj ^Laj^l Ut>- J5i cXj lo_£J t£ oL^L^^txio 

Ajj^^j (l)lfi>Lk^o^VL . Jo IoJoj 3Jf^(^ L*ij C^Laai I 3 ^ jf- J>-**au»I. 9 Julia 33 

Jo to^* lo tjp}*a&KA 

^*^f* si>^^A oUyi?i o^^^Aj c*sLjo 1 j.> 03 . 5 ^*°^ 

c£„jL _***** oUj^^ Cj^3» c^ 1 J*i Ui'^ 

^5*ojb Qi I (^Iwj l J^ #jlx5 J^Iju 

. C*"l OUlXjl iS_>L~» J-ij J ( C->^| ota A3 ^3 

l£^£o oUyLl < C^J^j (3®^^ol^5Al»l 3l^£ 

o3j s- fA|A5^^i f L f ^i Ol“*J 3l (j>l®J^ *0JiiL^yO ^a Jo^^A aS^C*A>1 C**0 

^JL?-J^ Jo IaJUjI^ $3^3 LiC^V I JkS>-| j^Lj J u *S^Jo 3 -O latf9 

1 j—p~j* iSJ 3 ^\ <5L$o^aI Sa:*Zo dlJl_AA 3 0 <j£* jf *S 

«—>1 *T ^ J ^ft>|^j>- AjaJ ?-^^ 0 ^.o rji ; ^ri . Jo lo^J 

A^Attfl^ CMAj«£ f*> -^3 < L^i 1 C^J^iSwO (jP~*~ ^ 3^~t ^ Jb>M* 

\(3* < 3 **i ^ ^ I J5 ^aaaJ? (^(jb JLpc^to Aju<*^i 3l l£jl? I U** •Caju’I 

• C 1 ** 1 1 oJJj O Jo ^ ^uaJ vJL** ^^aJLiA 
3 0[l^3^P>3 ^£3**- C?lS^>^ol^ (^aS (>*1 I 

l . .g> I JJb^^A ^Lio l—gi I C^,yp^3 ojJi IJuj Ui^l 

. C->j| (^I^a^aI 3 li^l cXjJt^>- 3 I Jj 

Lo^IaIa ^^^a *xX=£ JlaI.^ d)lJ uj ^1 ^3^3 j^o^tiiA jbfyfr 

LJ1 3 ^**'IL?*Cwl lpti>w^o ^ 

(l)jjil> ^J|^Xao^^3 4—' I oJlwC-sL JoJ^>-Jo V3 3^ L***#lj 3 

. 0Li*> l^ 

o|^ aA UbvJlpts^ej ^VL I <w->yiu I J5 

3 TAJLq|^ ^3 3 J ^iX-ltb }^a (jLio oJki La ^^Lj A^c^jLj | J 3 

iS Juj La) £ ,vM **9 Lx^Jb^S^^LU a <l>!jui5 Li l^ifa^ aI {jA C*i1a .Jol»J^> 


1^0 



y ^L^Co^Lj 45V>^dl&>- L?l 3*3 <~>\$y>-3 3 (,^>1 0 \*&juJS 

. C***l adusLi L^lolS (^lfl>%jL>55^ti 

4^1 

l .j^A ■ a> \ j> t^ldJu Aj^utjS Zj$s dli ^**#*3 £ <-£1.^.3 ^ 1 dL 4> b^xs^A Jjl 

Olouj^tJ £y\ • sj y>- y (^LajIJoS V 00 * 000 * 000 ) 

OlduU^i. c*m# 1 4^uI»l*X^ L>-^» J3y 3(_yjK^* t-^Li^^3 l^-**»V I j} c£^li j C->U y**j 

.(Precarabrian) &ij**^ A-»c>i\j\ 

• C^l 4JcP“ l>wi £y&j ClxL^ £*i_xIT u->L> 4^ 

^^ y i~<A£ 4 j ^AM t A\ 4j>- ^St> <ol> y^J J) Co I^3 4.^- 

L 4JLa«^ LbsJLjt^w Ajt»**ty> 4.5^odLo Sys*-y& ^“ u, -^( > y 0 ,j>Li4j Idk^jAA ■X_^** , ^y a 

dll^/b^ C*-**»l O 1 < £&* ^A C£Ia^*-o3 3 1*^ 53 d>^JLP- 

3 iS 3 y^^ 4^©^j^j ^ y* ^JI^Ia £T^a duu^-J^Lo c^libo^ 

• C*>*>1 od-o^A ljbo_xld ^La>*Oi ^u^jL««AC 

4l*j>-jl oOlm> C*o <d>li y**J J5 6 1 yt >3 t-»lc£iU yi ol^xi 

oLftxi? l£iXx> JyqU} t£^S^ J* c^li Jjlji (£ya&iA 5y>~3 

J 0y* ^} A (^LftfttXltXi 1^3 3 *Xa^ l^A^l d.3^CA 4*^>-Li oldbll^u^ 

^ l x< * 4> |^ d) y*3 y 3 ^)1jui«mJ !xj ^| C^jinUH) i l^j I 4j 

ol^^x>^2**o L ^olj ->1^1 4T 4jG>- [aj 4s>-yL& 4o5o 

4^Jl^Ji»Olod*ii L jl <SjC±5 Z*X& 3 y£3 . ddL <olx£.}J <^aa,} ^Axtad 
4*P"I^6 V3 r tjoS4i j gLjbdjld CtS^4 ao^S l£,JJ ^-xL1©La4**»1 

i$33 Ok—J l_£J ^a 4r>- - >b^j £j+ a J «XaI _^>- ^-S>3 45"4^^i^ji| d^ lo^Lgi Ll> 

3 L*oU ^xuj £~*a3 (X) liXt *\x£ C-5^ y>~ Ia SjIa^i 3-)^ oIiXa C<a*u3 

^sJei jli^ywlA^^-^AA^ 4$^l^b^ ol 3 ^l^^|4> by> ^a b IJ ^j*xta9 

4^(^)|cJlfr _?^1 a*a 4> i C-a>»I odd t£^3 I 

LI I j2m \ 3 ^ 3 ^T ^ 3 ^r t£l^-» j-^l JVL I 1 ^ ^ 

Jk)lo^J^iS y*A> JbLO^jAftOil"Jt3uftJ 

^ iXi dlli^j ^> 6iXO^i?L>- JL-J^ Oci I jl 

. Cu»l CijLjl ji l^i 1 lu 


1^ 



J^»tA A> Jl*£ e~Ja9 

\$j\ t£jL~0 .C*»*4 J 35 -^^3 

L^»*iV | <-9^Js Aj ^3** 3^1 jl JLo-^ i^Jad *S* •Jo lo f \J^a3 

3 ^S"olS^ Jaj OuJLo^<—> y^ t_3^J?4 j Ol j! Oou 3 CuU'l ^AA*> 

t-£ 1 3—&3 ,j^* *z*m\ o*J^ L .5-jl.J I^j^a! JLo.-^»J^ J3^ t 

^J^ m J3 ^*1 C$L>- 4j JklLo 3^ jl JLo-^ L,«Ia9 aS' Ouj I^^a ^.il J^1 *a \j jjS* 



t** 9 j? {}M • j*jfj&& 4> JU^- \*JaB i&Y 

di>>c jLjbLrjl&if j ^1^3^ ojl)J£ 4f^ jJj* o^Mblb 

. £jfU> Celiac C*—f 

A 

* 

\9S 













Aj aS^) b -C—*! <0^jSc-5^ j*- 

b 1^*>3 oTol^«lr ^Uabj^Ls (c->-l Kreichgauer 

' . ^ C)b ^Jad >rU^I C^el 

ibc»b.i C£^*Ia9 (1)^-° j$2***3 tboLd izS* Ar>- 

t^ilijo^i) bb AiCjo I ^ C*^! Ja ^i»5*^yi| 

jLiJo Jo Ali|j^?bl J I &&X* oU»tl>lj3 

Ji ^b ObLlil Ji liW^ |jk*gAA i jJjL AJUj|^ C^cftJ Qoa \j*3 <->l 

aJCj L*j>- CaIUAT’J^ ■ cXxS'*'t£^ljo lj Jo I^j C«a>* ji) jjaaJ oji) 

^A4*J^aa« aS CIh^I <^> I j| ^iC^CArf bjjf^S 1*51 ^yilljlo V-flS^tjploJO^ ^lojbjuad J<3 
iCwu'lojJl) l^o ^**JO jJ \l . .i^b* £y^<0-©b LtololS 

«Alib^>b C-Jb- cJbL a5" ^J*&3 (^j^oo g*oli jlft I J5 ^luo l> 

. Jiwl» Aid^bti I 

0>^l ^J^b oliuis tS$J (A^jLSCj J^La> 

Sib ObicJali C5 Id^ * c^-l ob obo jiy*^ a 5\1>L^- C-^l ^£Lo-a 

< Alo ^Ax Lad ATAlii ijUaljl C^\ J5CiU uiljc* 

. tX_ UjI> ©ib C)b^° ^Jtl^ A^-Ji Jw£>-ji A3Ojk-Q fbjJi 

OLuj £Y* a5*Js^- J>kji b ^Axia3 iXaj I^I> aS"(3* 

• C <^* I b*»> Oui^J cSjSr CU**»I oOui o^b 

t o Jl-a | c*«oAj i$jcp b~ 3 Jf! aS" ^jJoJl>- ob^AJ©! 

.»x*5^c*> j^j Ja> ,$*!»_* b (ji^* ^-r” l Q,*fti<iwC> Jo ^L?° 

l£«VI l^S”" jJ?^jjjj 

IC.VT cLjjl Ji (,£^jA 4**«0 jfoULT C-bob J^IiU Aj plh} j!^3 

aT* xi lx!aI^> ^<^1^3 ^1 t^bb ^^jl^tl fLij 

JAW* 3 aJcXaa,* L,)ldL^jl vl^id^l jAwa) ^i?llo | ^ 

(j^u5^A**obob |^\ Ama) j * Jo lo^> 

l^ojl5 u *J £*>j 4T mjF 

• si**i OiX^| f 45" 


(-AM* 


O>rU^jl (_5*dJ a 5"^jb Ar>-^i ^^Ipt* Sju] I^>- CUa«| Jo ^ 

l^gb-b oliX* ^jip»Cl j Jl*1^-^-£*3 OLoJjIijIa 


I^A 


? C*«>f 4>- <U e-Ac 

doto iS^J v—>^UX oJ^Jp^> ^S^Ia^Ijuu J^LrLoAj 

— £i (A& I J^l *j>>jb jlS^J^ <-oLu SjJ© L ^S^o/l ^i*U- 4 j dbL 

£) jtf ^JJ* *£b 4TvUf^ .d^gta iaS9 pJac OfvU) 

£f> j* J o»XS» **~U> l£ojU £?fa*> ^x) <J&b £*©J 

duL oLLjOI syr$ ^ ©L>4* o^Lu^l * ^Ab oJ*£j> 

dJ ©^oju^lid J^> ^lab <Jo 45*^7 liul* . CU^I^ti oIaa1?Jm^£> f jV 
. jj ^^ l^»b 

,d© OidLo4a la l ^ 4^5 !f^ 

t-S'JU (_y^J* ^SlSj> 1=4—f • OJ&a Je\Sj^^*j> cute,* 4fc<-*f 

^y_x « J ^lLj** L^-L (j*l j^Aj UImuQ O.jLiX^^l * JuS^^t««Vt c^AP^ 
JsLjaS’ L>cj I jl . dJ^L 4Juui 1^ Ojl ol J^«4i ©d^U^Lo lojldo 
4>-^7dulj tSyi ^ya ^LaJu du*jJ^>- £.7 ^«u> J jda** %jf^ >J^~ 

• y 3 a y>~ ^wawj (J^laxA 

(ndjl—AM OuJIaS Ia> L* t^*Ad Vjl Ca^I jJa!^ A)^I) I 

* dxuiL 1 S*X>jy~ J3S 4j fjf*S d^ ^ ** * i UJ (j 3 JUnHldjl^ 

i y>- y I C«9e> \^*o&zXa «1^©.$ t —’ I ,jaa* 7 CuJL (3 0^* 

jIuaa^S^jujU^j* i£3J <c£^Ia*u» ^ry sjy* 

,du5^-o^I?4 j (O^Ulo cSIaOLoJ^ JJlcAj i I yb tiUjo ^5"do Jduj 1 
jj^AjuMid^' 4 jwI o4>d^ ^Ld dl^AA^ t l^bSjudLf bLo ^ 1 1 Cjyr 

\j ©Lj> jjSiibl^'iCU***! O^ldLAA ^y g Z&iA 0^*i IdJ OU>*»l 



cs* 


W W * V V ^ V * •* * W *© • ^ - * 

« C *w<) |tX> I l^feL i i* *^ Ldd^U^uAJ p i^ 1 1Ciii'* 1 1 tfij I 

lyb tfixJb jZ do .dd^ I jjuiiiAj ^JdkdJ3 IaJI?c?(i L‘TfSCul 

A X 


• d^»Lj^«j .5 y>~y t<iL CUm|o3^j \py y> 

C<JIa5^aaaj CmIa li 3^* (^ libo Jyls cJIp 45 ^ 

4dl^| j.LXz*’ -C—»l I flI 4>^*5 St I 





,2>|jooOl Ju£ J ^>~^jSi* « £o J5 

C«a<iI C^l J J IiXj^Aj JL«» \ X ti \ o OlvI*iJ^> 

i—o^d 0^1 Jr 5 £>- 1 Jo>* A—> 45^11*0^ *r 

-(^°u Sjb ^‘ x -'- ? ts fl ui*^ ^\y,j *H 1aj >-j* ttt 
OJO 0^-£»> 45*.ijljo ^J^~3 oJ^LiuO ^yt ^XaajoL -J^ 4i_^^?CA^b Ju5^ 

***»^9Ju>Lc^*j A ^>^S . Jo Ia^sL Oo lo Jl>“> IjbjljA O JusAj 

oJLxi Jil Jl=>-L> pl«A_ a* (J>Lft>oJ^.i JUa> IL»a i^uPzJSS (_y>* tiLjo jZ Jo J Juo \ 

* c*-^ I ^JuP^aP JUAtlJ^T* 

4jjuO ^aA>|^>- 45Ci Ur>- p^^tao .C-AiwO 4 a«I>^ ^^q^>a»4j obLuil 

jJ If- ^j^^Ao 1J l^i I C*ft> Ua-o 453 o Jo l^gV^a Le 4 j 1.J «■*■*» £> cJl£ \a2d 

Ae ^ U 5 1 2.^3 3 oUj 



^)U£ J)ti>! ^>6Ju jtwi/ : J)m 

JU> vJ^«3td ljI^m W 4^^ »XaI^>^J? l> Aj Sjuj |^> 

(JoLo o I jl«J * £tla>A>4j Ch<q<> ^ 3 s ** ^ CU**»| cAp (j^*^ 

6^^aaJ o j a 1 ^ *.^Jla4) j ,J L»mi o^^6aJ ( iVwL ^ ^o 

^Jjljj C«lc^> *(^i^ AJLw^ 0oJij^5>“ O^Jp 4> (^£o 

Ojl ^ Caa*»1 4l>-j^Lo 4^C^lo^^p*5 < OcxijJ^P- A*£t\ 0»-^ ^ 

J-tfSJJ JoliLa *^£L*aS aS^JL^-JJ ( xjta 0^M*> l* JuaS.5 ^ 


. jlT 


<J5* ^ 


oU~*3 


1Y° 


.o^^LaOo £**>■*» JlolS^S *£2>J$ I J*[^ 4j Jo ,iiosy 

• iJu*jj_^>-A* 2y >-Lli £>**3 aS^C^^IpA* CU^I 

J_£x£ JuJt*^^^-4j ^^>-^>1 Joa aIio» (3*y£o^j3l C^J Jo 1.^1 Ji J^-JJ 

oL*«»a 3 4^yJ J$ . aJl^Ls 31 ^y Jo 1^1 J$3 JuT^o 

Ob-JUy jl&U y^X® fc^SCcoj ol*«u>3 jo b yUi £yC*y 

oijjbLu • ^ij ^ ^y*A}i jXb 4> 
j^ Joljl 0 I ALo>li3l JuOi X i$S J>l.jljJ sAxiiJ y>- ALolj A S' 

i Ju^L (XoJ^ Jo L t$L aS^ iCo*>l 

y* a!oJ,J 0^ jl^jlo • j^*J Jl*tfli J^J^c-ft ^£jc!j ££ol£j OJuj 

a^JS'^ a^Ju '(1^3 a>^j^ca jIjJU Uii 

ojt j>j jsjjrtsrj* £l>f ojI> ^JUa ou«jU h~ijz* c*j i j>-j* Jb-^-s 
J\4» J?j> j« jlJJLajt jZ£+> 4 s?j$ tfSf ,JL£ c)U>u)J 


• OAb ^ 



* ^■1 /)aj ojI _^.^" t3*> ^ aS^«Xu 5^Co^l 

0Ll**olj|j ,>^j-w 0ll*><f>3yl I^3 Juolo C^bboJJi cJlC Jo ly^*J 

-> i 1^.3 o«*j {j>L j . (3* 

Oj I 3 . cu^lo^lftjLo ^^IS'o^«* j6 3 1 j 0^*4*o Ij J*SC-£o ^ j OjI ^jp- 

0 I t£j*> ObdAj (dvurl^y^* V^*ju& (^LuwA.3 JujL i—> I JsLo^e* | aIooS 

Ayci.^^5*"l^Xo CUgP" l^b Co_J»J fl*l I^>3 Jjl Jo yl (n3^> iS^J jljuLo^ 

->^ a5Jj Jliulj o^j (jlluo \Sj5 ^JLaZj (jtiljil «-iy>3l . c*^»l 

Ot*xi *h4cH^^ ^3^MO(^lAia9-^o Jo Is ^^3 _JAo o Juuf Ja^mO qLum.^3 

Um^oJ jl y\ 5 4» *rv ^l^iLijl? 

^Uwjf (5f^> ^jy ia)fA9t^jj Cuyl oUJ? 

c~j &$»-$* y i^£» 6 

^ aS"«AaS^J1_^m» l^eiil Co«| ^ftJuj t^> fUl) 


A-t^^jja*., ojl^x Y ^ T^ i aj ^ j^laOjIjJU l t ^ L n ^'-N 

l dj I *ja C«M>dj j ilduu Juju 

T^ + 'fvrC t 


T Y i-TYrC 


n_ 


1 Y 1 



l C*«>1 JLjc^cj JuiSslij J^LwaIj^^ <—*> I ^y*?\.y~ 

Ojl^>* ^JiLja ^ ^^{£** <_Aa£Lu sJL?t2»cJ l5sL^o| 

a 5**C***l ^ib>-.J^ jJLoI^aaS^^IaP- Ai>-J.> ^li* ^ aS^^uwj iAj C*m>I 

^1 U-iSt^libJL>ciici .ixiL^o oLuI? J*£-£j c?i a 5^oL^ - 

J j 1 —^ ji JKLA ^y L> V> jl ^ La\ • C^d^MIAJ it Ji*iU>>A |^AAmJ Li<J& 

a5^A 3 CUm»| ^yLdi j\ _uuj ^yti OL*-**** t—jlotAA 3 0l—JLu^3 

jIJaaJI o^>-^ 0>JI AT^i^f jAJt 4*mU J& Ja& ^U*)U j& jf*l 

. «3^f ^ O^T J*& JIS4> j9- 

{£ ^LLa>O^AIp- I Ojl J5 Jj loOJIf li-C-L AS^Ulfr 0-^ jS^Ju3 J^IsIaAi 

C^>l^ j*aajA> Jo U &s>- 55 AAAjJk^^^Lgj IJuti^ti Ajlm’^T u«iu*^ Ju5"(Jk-^L^ 

f 3 jU t- ^la *A 0 I (ylj>3 <s5^ J>~5 (jt? 'j <J ^^ J^PtA C*#>-J5 Al$l*.A 
(J&3 ^Jca -5 C*#*l t£*XlSA3 (^'O J^yz* £-m?$ aS^^I^^a 

c/1-? J5 CU^L5"J-iL^ys j!«Aa jtLw^3 5j+& Jfj^y ca a5^3J^|^a 

flj Ailj Jj&za cS 1 ( oi J'6A jCft) . ^ w) ^yoAli>-5AA ( y*o J 

LoU- J!\ IyT o>jj* 5 A^^Li^A (Pression) o*^***^ 

j • C***»l AjU*l|i U^ •Xa ^ ^ ©^O lXaXO^'*” 

J^LJL* \^ ♦ • * ^*4 c^ljj.5 Chu^I ix^^L> ^a*3 j^?ia 

(^Ll Jo3 AS^Ij ^)U3^ C^jJliXl&l ^3 JLOJ CmAa5^ a 5” Cuuf| J (Xu^ ^yA 

A-3 ALbU 31 ^0*11 A Aj ^jaAJ^J Jjb^^A^ jaaAJ V—JjLtXA J^^Ai |^J IaI^I^ 

O I ^ ^a £>0 U-i Zj£l+^i JU ^000 jib l-< 3jiJX aSjuS" ^ y o J^j£r tXwiiJ^ - 

a5^CUa»I^a»I 3 i_5^ji?A3 O^LaJl*J^J aA> 

Okil^i^Ai ^LU Ij Oj^»*3^ ^Ai J A ^>-^ 

-^gb^o\j>- JU>"^ ^ *tX*5 ^(_)-<?Lp~ Ui | j| cIL^caA Oj]^ji>-J3 C^il-*3 

(Xm Ji-^ \ )f O O O J5 Au*i 1^ ^ y IiJuj^j jrftf 1 ^ax*mJ 1^3 

. tXjii^ti C-*ui I jj^aj kJ**j*~ ^ kJ*3** -5? £-+05 

^aa J cJ&^>-J 5 Jr£ ^^C 5 ^ £ 3 ^C 5 ? < I JuCI ^3 JkA>^j> 

cA^Ai «Ct^l iS j**luO ^a^-Vls Ia^^jJ 1 Aau<ii S ,>^1^ 5^y~^ 

aIIIoA .ijl^^oli szS ^y-j\\j ol jLa» AaA Lj ^jfl3 ijli aS^C?^Lj f^rT 

^jJ i . CaM »1 ciU 151 a C 5 L ?1 Ia^a133^3 ^j3 I 


wr 



. A^-oL>-.} AliitX^(J> Lgj J 

C^AW^aJ»3 {J*5jf J j.S>ZA Juil^T a5"J)^Xj C5’3^ m ' IsCa 

<J* [ix£^ 2 +* J+M |*a «Aaj Jfi I C*PXJ if )J lXjO ^tia^Aj 

.. _ tf^A Ju*l>- (t-J ££ <JSl£) jl*^J JU ^foiooo aS^C^I 

A4**> Iaxi^ Jw l«J |a> (JIawO.J ot^flj ^sJj^A 0^>" 

C)*J vs*®^ *5”|»—(>^->- «iil» (aa,j5* 

t£J&jrnt C)U~«J J jT OUu.>U" <U***Ua J Ady<slji OjCcwjjA 

• ^JiS* *■»*# 



’■ 0**-^ *5*®" ^ J^t** >&Cb ,J£" 

£**j jfjU jJlJUel (£JM _ £ o-A jfjjpf ^ifoscf ^>OA>_wiSf 

_A jftU ^ u *' J*« JO** —v 

jfjUjT ^ajf 

oaIa Jtjlw 'iTjj—i »> ^LAiU ji^a» ^iUA Ofj*A*j fU#j 

(wwl o«A£ 


1 YT 



cJ\j jSsJLi fcijJtjl 

*i «_$)&>-1 J ^»C j_/_;ldLS ftL« (j^AJ «>_$a*®jJ I ..» 

* Oit 

cr*Jj*' lijU« Jr J* *■=-->:> c ‘ - li/\^- w txJijyi- 

^jLiJvJjblo ^b3jm> 3ijgs (i J ^ J-tfU"- OLoioJ 

^U>U l^_jlaio *J.J C*»>1 J^ilo JLi> \ 'f O JO oolr yojo O O (_JjLo Sjji JuAd,_a 

.iLilCa £ju£*a» oL-iU^ 0^ 3l jL>- 1 i ol(^>ljl ^z^z^JyaS 

a5^Ca-j| ^-A$i (£tX>-Aj IXlo AS llptxw.^AMtL^a 

&La£|1) JJ JL» OJaLa vib^X> lAi I^JjA jlvio 

. <d>6 tX&J& 0d Ux> I 

Afb (^Iatcau pL. i>fe ^**3 jIiXa Cu<il j 

• ^ AsL^I ^feA>iX»L laid ^ |iXlcI jb^jJu 

3 ^ I Ji (^jLiut) C)A4>fe1 ^ 3 CuAa!^C—^I^AaAJ 

Jj^Js ^Ij 3 jljJwAj ^|ju 6 A5*^»UbO» ^i»J^ . $j\$ C^lyb 

$3*<J*J3* *^jj^j\ JLaP- t4 ^" J Si & <3*^3 

. Jw uW (ji^U 1 ?Lua>*#| o ^+**3$ t$L jf j\*yl*3 

yLLa^j^Aj jliXft^S^^3l ol^ 6 otXol J*CA* AS^yuS^ t^lgjLuP- ( 3^^i 

A5*aIS beS | 3l • C*-»l JlsOl ^ « A*> jla jfcAi 3 (j£a> JL*» ^OjOOOji 

A^J^\ olj <\ S 34 &-JZ C 5^4 o^$loAi^i ^owi}&M AS".>^ 5 * 

• (^£1 Ajlp-1 \^o Asxi^^O C^l^iljAi) *XiL 1—» 

JJiLoC-^IJj Uc*-it ( ySl^L5 ^ J^U-OjI ^Ol ^aaJO A^- J* 

{^**3 Jtijlijl l£l©->^ ^ I A«Jfc^^I aS^^amjL A»k ,j"k^"*? 

J1 lXax>a 5 ^ (S\ 0^.5^ Lu . jJj 0 Jbl^>*^l£«A 3 L^i |^1 ^ Iw^q ^jl JiUTlc*^£p~ 

tS£&> 0 I J3?** ijj LoJ L a^a^cA3 oi^>iL3 <3*^3 jldw^5^3l 
^y>jX^3^3l <3*^3 aS^j^L ojud (^^■■•^ ®^SC^aj cum*1 

Aj^Jupco OjljJLo Ojj^> Ol^ Ca*i ;1 Al^r<X^^jdUji? jljuo aLuu 
. Jc£*L 0^3* OiX** ^^^IaP" ^IamliL IjLaaIajI O^aajIj O 

JjL**L oloa jl £\J^> lili A^siU^-^Ci »j^i»jl 

Wf 



3 V —> I 1 $3^~3* vV-iL> O^j ol^-oA Olc«ftH>CA 

• tXulL) AJlm* I Ji 1*1 ^t-O jLw> c^l^ 

oLfc-IL (Milankovitch) gt3^%» <£3 %*$?yj 

C«jU—J C*5^^> 1 J i £dLo ISC* ^^y U^lL 1 jl 

3 Lm (51 O I 01 ^aaAJ tj | J,) a5^O^^ L^ 1 Awfli C*^! odA I 

01 t^ljb^l^Lo jl ft ^~ i m *c*»l ota oLio c^^Uu«» JJic-^j| c^>a li^lj ^3^r 

c£l^L»uJ.> Ou£j^>jl Ojl^>-j|tXivs4j 

J3 ^i . CUw| Ol—I«ol> ♦ J* ♦ • Odu»4j te-J* 

c^UJLji JaL*JLi^l^A^tA^j)i aS ""iSjjbi j . CUa^I ojJj 1 O U 0 U 5 &? J5J- 

j YV'ojooo j Wojooo 3 W&jooo 3 ( Yojooo ) 3 YdoJooo 



9& J°j£ *?1j j*#JJ( v5<4Jafi» ovf^ C>f j~i> VU ^Pti* 

j_j^9C.t> ol~> oU«jl>j£(g> wL> J^fc>) <uil^ ^lo-ii 

. Ufto^g^oUi ^wUm^; olcMtst i£jjJ1 Ij OfwUjpi «jifcx« <5l£eJjd 

U»»iT „« 4Tc—f ^Cp-y »$l*<tS Uo pli uiv'o VA 4T ^Lif 

■ C < | M<^ ©aX£> fbW>b j 5 lj) Qii a 3C0 ob^<w^ 

. auT^ 3 * 4*1 1^4»U.A^J>I flj iSjJ jl Vj«ju>U l$»i ,^*-5 


i£3j+ i 4 « o«>o o o 3 <S<J o jo o o 3 fY&J° o o 3 *f YA->° 0 0 

f ^Jt A^ b 1 ^ j (J I I >iX) 1 ^am>|^ jj I (Xa 

4iijj Ji Ij Jj l»i J.)I c*-“> 0 o 

Cju lto-ft >l L~>*> | *mJ 4«jlla J>l) OibX^A O^j 

lYfi 



JoO J3 <il“» l$L>- £ y& jjb £j> \ . J sAfi>>^* C)Li*i 
%J>* ♦/> ©jLjJ ^^LiuC £i lli . ^jlti^jjJj 1 *Xa* 
(jtij iS 1 (^^0^5* oLwtflpt* Iaa 3 #*X®Tc-^iX* 

, Ca»*\ ^S* Ls*5 I -to l(}JL>t^» *"***3* U olpyJ^I l^»3 

t3l_ iS\ ^I*uJ L JjuMtA jl> Obi^- c $3j**3^ *5*C*«*l £**!.$ 

gJulr b£i l-> l$i l^'Ui N /IaSjl *o^.> ^ I 5 o^Ij *illil 

yL>t>u Lu^yjU^tj^ £ cm->1 cAp^Iaj »J3* 

. C~**»l Aa3 ^Csjye dlojj 
JaLj-aS 1*3 0^1-i OLib Jj^a*Al> 

i _ 

J*JjC J\ CO*it9 Jta 4T jZ*jTJ Jajm \£1j&J yTyilitf a«i$> yjU&» *5” 

(Jej* JU- \ o O Jo O o Jl J Xj& l 3*1j»JA j^S-* l> C—I 439 jTO JJ*9 LseJ*’ 
•taljif ^^tri^**** J>f y>JA bS» &S~3 U-b ei^U &jL- J^lTjt) jtf 
*5l$lb*» Miljxt U j* ^Ijs* £l>*l oi* k" JtAjr^* cL-# i$ 9lfa»>4> 

.J&&A JJCfi? a**j 

a *^ iXj3 1-* SjL^ »j.ji tiL lu_yu La 0_J^" 

^^j-w'-to ^Ijuu Jo Li _J Jo |Oi\^£t5"Ctli$4j (J> J o Lt ft l^LgJb'^S''O I J5 iS" 

JL* y*♦ j* ♦ * *5"1 juj S jUaijI jo U tjuirfU JaC w J 

t^Ljb ^Awi 3 1 3 tXultj OjL Jl) Oj 10)^5^ |j. 4 4wJ u<^ 

A.x>jU aS"cJ >!^ jjbl^>- 4^bl f^*&3 ^ ^>jLiIa 

<Lj %J 3 $ 1 olcLujl ^Loj aS\JLm» o^aLla OjujoaS • JJcm*L> 

• C*>-J^*a j <S3J C*m>I tcX> jJj4JLu*m* OtaLj^jl 

ij 1 Jj^Z^zA JjL«J 3 ji«XAj Jk-i ^i4> 1 £ ■<a 3 ^‘•i^ 0 01 CmS^OI 

ol^i 1 . SJ3 1 iXlto|^>- C^ftil^CA .LjUu J5 1 ^ 4iLJL C>\ ^yJui ]afi$ 

vjl*j^4j Jo »Jk£>- ^Ijui^O O^AI 1 ci-L Joo vJLm) CmmI^Lji 





fry JS OUaJi^^ ^ JM \r jl'yai 

i CU<«*1 l^-_3 if 5*1=0 I C_>L I 























^ °j£***\* 31 . ^ji \¥ j^ ^ay 



tfju^dl «. s-^f j..^^ 
O^ 3 b Ia> L**» ^ ^•) V 3 

o_^^l ^ ( Ov-V-A I ^ti 

X>U>I Ji ts i»>>i-’ i>;*->^ / 

■ Cia' I c Jujo ^ 1 

















I (S jl 









Y6 o JO o o JO o %J31 , ^Y 

, ^JUui* 4l>u J| sJL* 













^jSj 3>> - uUI M £.$*&> 

JL# Y°J 0 °oJooo)l>I o^***J l*£ J5 ^U*»lrj5" a5^ 

(yyL* jl JJ 



ilA>b (^Ij»^-*Ia J2> *S \ y* j* 5j\ J j** ^*0 c^l^o^o _ O £*&) 

• C***! • Jo La ]ay&tA 



























































































































































































































































































































































(£ 3 j jk 'tej 


oU» i^« 

— ** 

ftJLof ^jUuA^J^I^Aft ^i j-J JUa^^^S*"ftl I L-^*"^ ^ 

4^>caxj Owl* b-O- C- » «**>! O^* Ax>- 1 Jk^ $ j1 U J> 

JulS^ ^o Si J l$3J I ^ ^1^*1 A-*A 

3lytO £tla>*> 4*5 "*lXj I od» I 
L 4^L>- L^^SC*-® 1 I oiAaSjta^ 31 ^j£jJ Ju* (.7 Ca>m»| 0(Xmi 

Ol*®^ I jl f t ~'* I C^l^*ltX> t^lo.5^1* 

L*S I {£ bfeA^^J >-3 4^3*0 i OJJ ^g5^*JJk* ChA^O Jl^>-J-i *T i^-^O <»£3-7^0 
^?|Okjlj>” 4j A*U44^ L^J f jjl 1 akXilo^l^ t ^ 

• S t oJu^ 

*y?3 o;J^I Oi^ri* ^->1^* ^ Uw I jl 

iS' oAxi I ^ol^ijb JoaS^ L 5 CU-^l A*u*»3 I t£i ^Si C->t^>- t ^aA j 

t C<w»*l^jt l<A-i5**^A ^JlcjLdLo Ia-O^ &S*iS 1 A^A^ft -J j* <0^1 *0o ^^^JipLu*jq 

jl 4$ 0*^1 O _ij -gig Lo ©jIa**» A^>- Aj ,5 aS' 

Ji 4S*"c*«l 6 OJ 3 (jil *—>1^^-^ tjil (S 

oL>^(3*1*^.c—Uao^oL*(Rlchter)^*j Ja*-y\A?AJL- 
(Cosoflososi^o^j^j'^^^k^k^'j^jLu*ft>ojo j c^lol^^l^" 


IVY 



. Jo b Jbui l Oljh-**» AA^LaiaAj C^IAa^Ioaa j\ 

JJJ Ju^^y> Jul^i^i ^ diU*L i^LmA Jfl> 1 j^*j^ j>Xw>J^A C^lojLuo Aj 

J f C-> f $** C5 ^” ’ ^ OI:>^^jaOJ_^oA> J I JaI^J’cIL ^L 

oL-tsLo oU^r o^iU^J ^(Svante Arrhenius) 

^l_A*rf a1a»*^A) 4^ ^y Ifc ^ i. w > A .w) jLit S C*?eJ L g i Jj ^J^»*» Juj I ^|g A 

Aa^L^a^U^* (jr^J jl . iXUS^la^ ->bj Co 1 $Uj C*£ y*> Si (J^i 

(J> I CLCU«a** 5 c-J^i?A> l_jib A*& (^)b <it b ^<fch^<i^bb tit aS^^S** 

^ ^CS*-? **i. I cuT j,>Aj JuCj^>- Ax.il I C*Po Juo J lXaj^^q 

Ijuo Lft> a5 "^J*£- ^r"* . ju 5\J^L>- ^bji ^Ia^JuS^ \ ♦ • J^b-o ^ic y* 

^ La Ajo^L i Ia Ol jIaa»31^£o Ai b iXiS' J^b^ybL* JuJ>* ioaS Ju5^a 
i jI>*»»^aIou>- dolj ojbL» J?1 IjLa A5*Ci> IaI-oI^ Jo I^j^a JIm> ^l^ibo.i 

Aij^5^o1 ( obdlt3 _^$ ^Cm>> jJ 1 jJ a5^ od#< JViXcu»| ^*a> L»o . 0u5^^1? 

O^t£joJua OtXo C^I^j I J^_^>- A^ob Oj<A3 Jui i^ru 

ol ^5^ l-M<^ (^J^LmA Jsa^CA ,5^3 JUa5" jIaaJ t^bsd 

aS^^ 5"* I^—5 *A*bi Lai . Jo JJ I .i^J>-.JA3 Jo Jc>- £joJ Ob ^>-yaj jJLi5^1juo 

^a>~j\ jjo Ju&S" a5"Jo ^1 ^3 ^Lalp^jl C*^ei aJuLaS"^a>*i Ub Aj \ 

^jij*J o iJ^d Ad oji Aamo b j.5 ^^ a5^^)Lc>- .oJiL^ « w 5 ijru. j* L>» &~r»> 

c£ 1 oJj y^r-yx, <x3^j*«j Lo^ai A^(XJ1J^> 

. ^jbu*^O_03 b C*£J^gS^*|^ib JflibeA^x>*» JuS^Co JJb|^5*3 AS** I J 

ojl*j«*»^» jJ^j_^^iAj jJo1_^43 A& I jl aJ-**5""^A«» t^lgS^Ub £jaa>- 1 llj 

A^ob S^sJoa^ aIIwa ^1 ^iaSi-i o^5^*3 . C-^ 1^*JL>' Q\j^y* jJLwt^3 

IwM $ ^»j! ^C^Aj Ap- C 1>I^^J?1 a> jt ' ***» OjsIma 

5 A*o^5 A*j>I^a aJla | C<x»iAj olTj^U 

(jl^AS^C^i O l Cm>! C |0 t I C«^jl | 

1^ l^ad^tj3 AS^AJ^I ^ J ^ - — * t^lib3^^3l A^Jo Jo \ o5 y* A^^>fb 

^ . JO lejii A^liu) d»A»» j o$ 


A3t_a)^o^j |jl i£ \s»*a ojb J5 ^ _\ 

-(m- ov/^.-j 4 J^)^o jCt^bji iipo J*i ff tri^»r^ 

( . . C*>“ , i»tX^AA^"^jJ ^l^!*Xa^>-l L^U | ia^^J \ VY 1 ^ Jb^aLa V^oi') 


m 



31 aJL^Is^ ^JuujLolldl 3^ Jo® AS **^ 3*°*^ jJ Ic- C-**!^ 

OI^A Cjy^3 *^il* A*i ^£jjy& A^^lal® Ol^l^^a Lm»J 
C->Lo- Im V a\_* tv ftL i*A<£»0 C>«ff (J\e vsU Qt&J* 

l —*ad ojLtil JJ)i C^IaAw^!^A a ol — *S^ aA£*wA^j^I * j*a j^^&^jAa 33 

OLoj^>- (j*-*J b _j«Lai ^Aibjl lft»l^ta I |^.a3 J^a JlaI^jJcj Aj^Glfr ©Jo LiS^ 

. 3JU J>J 

JJ OUt^ol>* ijP y*3&Zj* 6 J^>tAi ^. S ^y 4j>t^o J5 oL^ ^Jt.M»lGI 

JJG^ C-xftU ©jlajj Jo L Cwl oJuQ I ©jL«f t£,J,> 

^Ai ipxJ Aa j*^o Ja Jua^al t^l^a f 3V jaaj ^aa^c^^C*-"* I aObwA^J 0 J 0 3 o^l-o 

>3^5 LUI 1 C^I^aaaJ? f^lfJoLua® *1I-?'jl^^Lol-O" \sJu* aJJLu.® 

^_>Lgj (J^Aj aLaauu® 3^** oJ-o I (Jn^C-Aj o_^li JJ aS^^j Lgli l^a OLoaO^U 

JLj>- ^1m*j L c>S>j ojLa Oj^*sAa tjU>tA5 ojLa J^^CJ AaaJ 1 . Cha*>! oJuto (ilo^i 

Sjl —a 3l t^lAxLad a5"£ja*x> <Xa t^lgjJua la Jl£»L Aa$ £3Jy*& ^>c^jS} 

j^i * CU^Io^ ^a£- CUa*»I „>|jo L>-L 0L>*^a IcAa ^IouIa {j°3 _jfi A 

(Ja!^«l| 31 J^j *JJ3 Jk? 

»Jj3 oLq A*^J jA^uib i)l> (jl^CAj I Juta il^o jji |j Cm^I AxSj^ 

^*1 Jj iAa»«L o 1J (Oparin)#^,** . CaW J^La-O'Iaj Jo I Aa$_^ ,jUCo 

o^^oj O l«to L>- ^a-c^" Caa*» 1 ©^AjJ Uao i £^mlo (J.AMifti la 1^ l^JLa aS"* 

kL>J j^>Aa ^ <—JJu La J^a ^u**iLj A^-aI^I a5^ 

Jo J I j|^a <S33 <^J 1 1 ^il C*?u jl y* . J^»L> AaJoI^ vJ^L^oo 

«oJlq I $3&~3^ Jo ^3^3* 01 J La ojIax* jli3^ I 3l aS^^Iajujj 15* 

CGiaIj Id I ti> l.jl J I * 3 iXw-mJfc ^jJ JLo I ^Ati j£ 1 . Jo I 

jia^L ^a(jj333J* 3 (j*^ 3l<—■ £ oLaa 5^^> t Lb«?^ 3 3^f \ 

la>l { ji'jhj \3 ^-U5^La^| o^3 Ol $ 3 ?-y*J $3 

3l^^ ta OIa< oJuj Aa^Lc^ ^5^^_^Joo ^a ^aojlx* • cXj Aa^*" L*j ol^ioLo3l 

£)j3J3J$ ^^53^ *Caa*/1 ^1^ 

0j^-«5"l ^*aldL O^jilL . jj|j 0 -J^Jou < j^3 Ol^ 0l3i ^T 

• Jo I ^oCfAi JAa^l _^*.a JilCl I 


m 



i^>-.2Aj 3^ 3* .3 Juj l^j^a A^JuLiL^^^^LfcxlA»»l 

aS^ c—I i5 j* Jf li}Ul5", OtJ***tt* Ja^JTAj j^> 

CAjS LgA<»^jl*9i 3l Jju t^LbO.^ 

_9 Jj toJuj ^Sj^l Jo 1 l$^Li| & (UbJ^a^5*^JJuf^ 

^j(*4*^1 A*£> J3 a 5^. Jo 1 t •d*Pw | 

‘<jJ l^l>* ^3 Jg A?w \j^\ ui\^jl$3 

C>^- ^1 C-u*,aJ «^5*ju C$Uo A^j ^y^xA <j-b^ 

i_^>-Aj ^^> 4 J w cSCiJ AIjJ I . Jl£*L Ao9^S ’£*>Jy& l^jxo^jlJil A*i^| C^Lg* I J* 

Lbl ^1 y ^ t c*3 Ol J tX^»lj o<XyS C?^L 3 OfcXtt JL*\* ^ I 

£.s ^**3 a£1uI ^3 jo Io^j ^{jH?" -^l****** a*** 3b 

$y3 ( U> J.$.3i^ ^ ^ ^C5* jlColj* ^C^UxoAa^j l^^*Aii^S^t?lotXUS^ 

(jk* 3? (j{*j aJu^IsOo LsJLu* ^)^a1aa J i*&i^s>-£yAj ^tjjlj ,jb3t(^.5 Jo Iaa^Ijo 

• iXj I olw.> Aj 

•* . . 

j\ t IJ I ^1^0 f bSl &*£>)Ia 5 LSI C^L^3 I 4$Co 1 J^*$L 

O^ \j\$ A*) 3^ jL^lj^ iC*^>l o*Xij A y A*A t^U^a ^3^ Ay a]l+&- 

^S ^r_^L>jl aS' a*15^1^»3 t Jj I ^*j cu^^ajLo v—>I_^ j>* ojly i jj 1 

OU,*>L»JJ I 34 M) «o4> J*”* . ^XliL^o ^yL^jij | dili Juj I^Ci^Aj 

40; ci y OwU^j^ 

I^Le JJ^laioAj ^C*~f ©A^J f3V j*> ^[L o »itf oUjO>L*i 
JlcjI^ A^>- A^ Al$Cj l\j ^XjIj ^U- Aj>-y j|jo b-oib Aj (^bco 

.JuLftO ^Jbjl l<AJ>~§tAj3 C£bcX>-l.J £*>Jy&k* ljA*J^l a^Lo Jo IaImJ \y 

C*-ibLftAj ]o$ _ ! ^ f ^ *^\* ^ ^So 

aS' o£}j ^-**>^j a 5^C--«>l/^3 i^^Ij Al9Ol*^*- 

. > I J5 ^ I dJia^c*j ^I^xi L$*4a>^15’ iAj |aJ^wAl>-U»i O I jl 

Ay* tl)L*£> (iL^_j5**olj^ jl t^J 11* I 

Jki l^Ltxs^ | J$3 I jU aS^Jo IoJm y£, L I 

OjLa^Aj „ tilj ^ililju>- C^IajL AdLdl^ (Sj yj ^il C-^cJ^ 

c~L\i y!4f UuIjI Ji*> <J^ O^uJ^l cJL^Aj j&s 

. <Ai^L---a ^|_^a Ajj^ol Jl^-o* 


J& WOJ J 



ol^S^ jU-m.0 jIiaa^ 4j I j ^JLyj^iSC) lc*> Ioa 

/ IU! • j\ ^AxJ O^T^y> iaJLpr Ojl^Aj 

(S*xJ^iS' J^1^0 *){jLn <S^y*5 ^15"" 

(.>Iaju I) olj^ .^yi <w>T ( X._^£H d*J |jtft WAA^i li 0 j)-^ 

-^ysU ^JJt>\5>- iJAjij:> yijl AjVj 

fUw 1 jr—*> Oj J li ijilUjc* ^C^CIIjL AS^juf^LS^^ 0 -^J^^IpcaIj 

ol jiL *W- ^->^4 <3*' ^Ajlj t^ljli Olj^Ajili c£.?^y C-ll^J^ ‘{t** 

OO Jy* ^ Lam l c£.i.jjAj.J oJ-jJJ &\ y^^yuJ>- <_a}L>&o jL tfbb 






fJljhlj* <S-a*JT4 j w7 ^53 j* .Jl! Jt c <£w*Jjtfob.i-a «fiV 

•Uiif^o cJoOi 

^5l^>4jV^ 0^3 y fiSLg) I <£*4<J jlf oU3 - b 

• JaCm) jT^|U9IaX 

i£Lg]^L>CA L ^Jrj I jl ^ £-*a^ ,J ^ L» I t^Juf 

^-i ^ 4^Oo O^j (4 j Lixi 

Cj>lft>4jV aLaa^Aj A^^aJb ya C/l^ a5*c£J^1»Aj (dli «jl.S*—> 1 Ij c£^1>3 

*Jl£ Oi—ij ^—> Y^ aC!>La^- tt->l IcXPwa 

A* |X>^ JXsjIj a»V a5\^>| j\ i^3 y& t\Xjjy&s>iA 

Ai y Cu<^ ^j!^J 5 (^lfb4j V L>~JJ ji 1 oO*aw>- oi \iA*f 

• Jl) IoiXuui^ I 

M fe " 

J} y* ^ I y> ^aj^aJpLs ^fdxi^A Ji^- Ksr ^5 i aS'^> 1 As^Jij 


U1 


IjigAA i53 itVj 3 Jo lot.} a 5 **^> l^l jy$ 3 J^lpta 


I L A ff ^ ItfL* 3> tfljl.3 t5loji^t> 


oLo oLaS "jj i£<xJ ^15^0ljj> I t^Lic Ot^r 

. jjtfL oiVj. 3 S^La oLa«c>“ Lm» tSjtS' ^y>jL3 «^L*4**> |„^ l 

J^.I^caaj dUi I ^5 Cj^iS 3 I jU tol £_j la ^3 I C^Lifr 

A^lpca^ ^ 1 ^*3 ^aS Cjjy^> J>LmUs>c*2 J$3 cJjb*>3 CU*O.M 5^3* 

j^jo! j^t ^ tjJLsto ^53 1 jL t£l„>l.> JI <^tv*f 



C$vi«l> O^Lj ol^ .^1 I jaC (4aJ jlf wb £Iax> •-a -AA J*^ 

tU«»lj^*!u> ^jl fvSUc ^A#»jb oOd .^11 u*>^irdb b 

.a^o^* JXi> <tfj ^ 


^jxIp-J3. > \Ia*.'>-^»j ^^JcXSq. Aj I 33 i | t^Lip. Cuip**^ 3 JuuS* ^a <^A\p-I J 

I ^ ^5"*Ju I £^>~3*^ Jwi Iac->L*J^3 3***J * Cui Lp- 

iS<xJj& J^lptA (cobkl ^)fjs3^ i* -^^^(Goaservate^J j~j* 

CUp-I^a£ 1 J^lp^a JJU*L i y^J (^*3 3^\j ^P £-+**3 Cjt*^ 3 

Jp^lpcajl £j 3jr*> dlp-^S^c^Ub©^Jafl *53jp- aI^^Ia < ( 

IJ J^^lpcA 1 Jj>* vj^i^CA <aAJ j\ (JAALj L5?-^ (1^^ 


# ijL-^/ ^ J 




ol^j I ^jua (^Lu^u I^ui^jo oIaIILa 


ur 




0^1 4oL£j 4^>-^ oJo3 ^J^L Cl^ jr** 

ijuuS *»—>j ^\ j ol jb\ ^jLoji <_jJ&>&oI^a ol jj^li Ia*^ tad 

J\ ojj~jT J*cy <*->M k J& . <Xo I JjLo^p- C)J3 3 

£> ji?Jj) i Jblosji J^l?t« 4*}jl %Jij^ Af^jt&ZPt* J* 

j CmmI 6JC 4^1^ j) U o^Lm cS^J oU> j£j|JU* i5 ^—*j 4) 4fw~J 

CuJl* Id ^ jjjotXi JXl; ^3 Ix -o - Aij^ 45^cil^^5^t£lAo^Jad ^ I 

^iiijiO^ 5 !^ SiLo3 J 1 AoS^aaa 4jiL>-* 4 J ^Ia4* Juj I^J^a <Jojl^ ^*S 

t jdlol^J t 3^>*3 4*^4.3 L ^3 J_^£^L>-4j J I *^L> ^Id j . <Aj ^U» 4ld ^ 

tiii>"_^5^ £ ^Lsd ^A 4^b C*d C-»>-l_ji^^J_^i?43 Lg.Mf^jL*dl (£ L# I f L«j.J.> 

^)vXi jJloI^uvo . JiftO 4_xil^l fjp} j>"4* (j* j^a^ca ^^Jo3 

til* ti^^S^t^lAo^jJcd !£j*i>Ij i>- ^*5*c jj3 ^ 

S^Lo I 4 -)u^U^ 3 oJo3 oI^_cj>-^jo £^jI ^C^»l oIpwI < 0_^ 4__^-jl* 

. Jo i ^iJLaI i. _>l^tlj 1* Oli>>- J « Ia* £3Ui > 

i« 1 4* I-* I O^* l a*a£i 4$^ IJ* 3 ^7*3^ C^Iao jlaS 

I j ol^il^i®l o> I J_jJL>ca ^L**£ ^I^a 3 $2* ol,> jjoL* ^1$* ■ 

t£ I a*^S3 I ^a* 01^^,531 A$^i£}\y* J^aI> a ; Juxwi I Jo J> 

Oj $-*~o aS' 4L>- ^q ^3 | Jol*l^3 (Juwd^^^A C jTui*A*l?l t ^ 

^oLa^3^aA Ijl^xa Jo Joj^^^a^cA ^Jkldli to Jo 3 4xH*l.i 4 a* LmA 

Ol 4^J I Juj Ia .JoJ^^yo oLJum*! 0^~^> 2>l_^ol*J JlaI^I^ ^* I Ju* l oL^LaX^I 

* oL® 3 cJto^U Ul .juiL oJoa | J>jj?-_343 J^—* ^ Olj^ j*A 43 jl ( C-w Ji 

^(J3^£ t^UoJad yUsl» 

4a^_^ai ^_^JLj4* ^I^ojus J I ^aC- _d * 31 * cdlSCij 

<5^1 ^3 ^0 A^oli I C^^AOjLi . Oa»| 

4* ^Ioa*' I^*3 Jlo I 4 J ^yuJ?^4j iAaImo JuuXjI^ 

3 ®iL**» 0 J 0 3 Cj\$jz>-ja 4«A 4^ Ujti I 3l . 'c—>I*J l£^a c^ 4ldJ 4*dJ Igi I 

l^i I j—oJ (_^3 fc—-'J^>- ItXC 0^> ^Ja^Ol I J^3 I 

jl^d43^» Lo tfC-uW^ 

iL) I CaaJCa C^x-mO 4* £ Ijl^OJJ^ca C«a«u>4j ^La>*» c^la>-^ m tri'j*^; —\ 



ur 



^a\ i 3 Jki $3* ®tXU> jy* Ju:>- a!T C*S 




JittC) 4j*^>^ ■ OiMif ^y»?U ^«5^J 

»juxj J^L*» ^mjuOI^ i^ij© jui 3 c«mI^Co^ kA>l©^^f J^I>^Lmj 

,jjo IaIjIj JLi ^ Atu * £^-^jjrj 1 ota^-^o ^3^ • c*~>l 

(^)Lc>c-o.^ Ij3^.>- oL-sLalo-l Jo |*3j^ oJ^j «~>j|4j (^3^ <3**^ OLo^’L"’ 

. Jo |4A*i|j^A Jsjj^A^tA 

$ <ufjlj*5 «oL^ ^jfjLj * Ob^>b 7 


3^>Ol l-J Ci*^ I^^kL*a iI &jIa JaI^j vi^>u4j f |jb| 

p) jl)^A ^LC> Ja£# (J^> ojliYb 4f<iol*> jj^fvUju dbbT^T^jSC, 

Of^J« 4C7bc*-l JU» ( 4^.aP^* 

jl a5" U J<db t3^>-4j <3 .B^aI ilA \ ? C*«»f JZ* 

ciliS ^3 31 3 fj £ o^fcj jJ iZ+Zij^ 3l a 5^tX*5 ^J^aB £ 3t£.jL>- 3 

(^U^lol oM^A* .JO I 4> 3 ^tiJ^>* £ £jli jl^O Oj J>j 31 J {3*3* 

Ol 3 ^a>- ^o^jJ a 5^ jj lo jf Col? £j+jl >3 £_LaB J J>4j ( j| ^Jj&La 3 J _^luib 

J^JumaU Lgi I 4ilAJ * f 3V 0^1 *5 *J,bJ>->3 » Ja> IJM (_^ 3^ ^jAAfOi 

C 0 I 3 j £>-^a f Lj* t^b&Afllaj Ij Jo loJo Lij^j>- JUB 3 4 j | J l^j I ob^b>cA 3 Jo (*3 ^S' 

fOL>-j^)ljiAi]| 3 ^,^?" .JUi I 3^>o3^>- (J^3L* Ij oJo 3 

Jo I 3^*j C^*“^^ C*>*> 1 AaBIa4*o b *Jo3 f olil O^ YLj3 a5" 

3.^J_*xA Ij (j*|43lfc3 0^1^ Ojl^3l (j«J aS^Ij *3***[* f> j* ; ~* (£jla> iib ^I 

0>?^£o *-» J»31 !oo|up>I^ J^>; *J^ JlAtf(3_^JLkA^3 c Jo |a^> Lu» 

j t* t.^1 a5^Jc^L» ^ja> j j^u* ol^jl Job £—^b-o - I Jui c^I^j ^ jV isj 1 

j ^=*7 aS" 3^r LJi^ I3^i<o < Cuw I 

AA^Iob^A-fc Jo Jb*-J3 jUl> Silo Aj 01 ?"^®^Ia Jab 

. J&[> Alii3 
* 

isl^^fy Lb I J3 3lfr I J 2 aTJ I jIja J5" jIjJL aS^3 J"oLj I ol y^AlJl 

L)l.>^ib^\B Ob^L^^ 4 ^ O^-ol^L* t^l ^3 A^J I cJ^Aj i J>j IoJ^j JJ^tA A*J 3 ] 

JU- (y^j* J 3 J 0 I 03 j£ oljl J joIaIbj jlS^Ai •3^?"^A 

^1. ^3 jLo jlt^AA 3_^Jb ^y 3 ^ l^B 1 c^Lo I ^5^ Cm * *i 

Jl^La^ djJjJ^U^ ©jo3oI3^>”^a 3 14*331 oIaL^I c*.»4»b aS^^-jIj^J 


Uf 



Ju^ Jj>- 0 J 0 J t£“|i| j^o ^3 I aS^oI Jj*aZ C-> 

2>^S^^Aa c£jo Jo>-oJo j o*^U ^.i ^.-^l^* JU- AIa^C-**"! 

(JmOJuI^J C^>jS3 $ OJ_^J> ^ ^ lc Ob 1j^O>- ^^3* i aL^uiJAj IjtAtUju Ljo | 
-o*L»l (JJ*>b {£ 'jbu u^r 3^ t * tX-ib AXw I Jo | J Aj ^a^t-oJij JkS>~ 

•Ju J 0!^^>* I j—»j i 6iU* J'cVjl:>“ ^fi> ddtfl J^L ^®l l^lib 

aS^^a^L 4juMi jUaU I txAi i ^^SAj . iXii ^ys Ia^^Lo A**!? tib>- 

jo Us <£!$3 ^ j^y> b&jl^^l jj^*- I^^^Us ^ 3 ^ 3 ^ c>^j c£jj^*s ^y&c- 

. ii0Uo! a*a 1?1yj Al*j)i 

ob^^> f Ur (iliiil <i j^> aTJL b <jyJ>^5* J^J^y 4 j 

< Jo \o*5>Cjf 0 ^ <£3J jb {jMtu&ti aS^cS'UjJJ Ol i 3* jl *Ju j 

i^>3 ^^«iUl 4 jUjA>' 3 ocXi j ^Ui^yA> A$*"C*^> I ^ I iJ’M 

fLr ji *£ 'JJjJf jJoU ^yibji SiU aS"cu^ U» (JJjijq (jl^j^y • «5jU 

J>[*[S*3 ^^Jt^>* Ji Ja lw A j_^I» a* c-v^l aI^j!_^j j^-ao ijli i_^>-.j Jry* 1 oU>U^** 

t^Ua^lf Ui A^cJo Ji .Joli^P-^A) <iAS IaIJoI Jo^b J^lSo ^i*JJ c£|ALj|jtA5^ 

• (XuiL <cAa)^I jIaL^j ^AOxMbQi ^*ujL ^)UL^ aUI^ 

o l ~s -I Iy Sjb ji C) aScJ^U j 3$ ^Us jl jo Us Ul 

C^L-ijl j1**£ 4<l> <tf j? ^Uta* y* j& t ^j|j> c**o ji LS S 

4 >*J c«wl^»AC)^f 1^>T (% ^U«« ^>ijJ 3***) oO> j O^js^a 
^_Joifjl#>- J-*iji * ^y^cCjWjAj jfOAo 

fL*s| ^ysoo j| ojU** ^ 1 £*Lx«> aS^Ca^I o^jS 'JkAilr {£*3^?* OljJbUoa aS^ 

• Jo 3* > i m ^ c^ aJ jntwjlgj ji a5^JujL^a oju^ji (^IaL^* 
juy>oU- 1 Oa» 1 t^3-?b Q Lfe JiSy** 

^Us L , c-*»l (>^j t£jj ajL aS^jo jli L5 Li 3^ 

^ij* 0 o^U^aS^ j^ai cu^l ^^*^0 c5_ji <j ^y 3^ 

A^J^oJi OwujL Ai9j!^ li*A ^^nC« L J Jo IoJlw O^) Uj |jo jl a5" 

^Lt ^ib t£bb*jL~ {jy Jl^ oL^ JlSlil Aj^^ol ^Jji >Ui 


Ai J i^i^yo Ob^U^J iSy#* o«C>b A S' C«Atf1 | oJlaTCjo oiU 3 \ 

Aj ^>ti |j lyb dLu JO<Xj 1 A^*• Jj I I iS IJtfr Aj^i jl5^ 

. oJax.j JI il>o o-aS "y t^l^lj ^ 


Ue 




OLbL^ j\ jA oLbL^^>f® ^^aLt 

Jaa*» cAp4j OLi^iJ c£^a-» 0 du UiXb I ^>-.JAj Cjt*J 

. Jo \ ^yo J j fljus ^iai Aj t C*>**l IjA c11aa> ^5**dii Jdui I tjuuS' >dc>- ^^iLa^aa^ o^Lb 

Ol jIaa*^**** J.> 4^>w IL uS^Jfl J$L~a ^,*©1 jlJ^li Cdtlji <J*JJ 

Aj4j o^l^ OjumJ^ 4 <J>LbJ^)u ^bj*P C«aa©1^4j ^yuujL Sj**^^* ^L»^}Lb JJ.> 

. toULw-^Aj c^Lii ^^iJV^S » 

v^Upljl t ^A-Oti^J Ol.i j-P-j^s ^LoJ a5Cxj 1 Jj*d74j^i i^j Lo 

doloj* ^u«a j^AaajIJ^a JL*» ^jUuA^lr ^jIaLa*^ t*Jjl c^Lftic^ 

(iTj^Jdu _ JdoJduJduJdo a5"c*^I < ^Sl^ ^aP }Ib15^4j ^ ijb |£p*a IiL 

*> f^-» ol->^ L5 ^L j-5 a£j.?jaI kL-oLbL^ oUy 

t-S^Jpjl • dut^L dj^"jA <-£dlp C^L^Jj^Jj^jl C*AP-(,iL O Jy*+ 

j^L^t^jL^ oVl^ 1 J cOkPjl ^jAm*J L ^)^llf ^liwJ A^*C-on*) 

. dd^Ju d*J ^Ji^JIp Lb JAj L|J | ^HAuli 1 aUU 5 iXiirfL 

Jf3J ^-a-L cOIa.p- CUoLp- > aT^ lai <^i AaIp J a] A:p-J^£u© JjVd fL*> 

£)$}* (_5^Ojj^Ol j^Jjb Ojld A^idl oLi^e-oA^Aj ^^Lp*- JL^Jd 
1 _p SjjbLi^lj 01 j*<^a Ll aS** z ji^OL a£L>- ^Jy^iS <a,!u«..*i £yU- 

j^l£jLc^po c*>*l (^Sc-aaLI septal ®:>^3l U jIj ^ 1 oljl^Lr 

(3dld £**LaIaH IJtAi £)Ls*a 4 ©dLaJ ©do j Oldj^>j-B ^a> (»^^AAA 4jJlp->^ 

ut*^ ts* 1 t_>» 3 £*'*1 ->l>-i <j»l*» 

dj^,JA3 fjld^B J^i»Aj Ub^ji LSlo> I Jd ^ iOuiiL^yo Jjb1^1>J3 J^I^j^>- 

L oL^^Ijuo 3 ^L^"^ i i i«AAAfci*Ai ^jo^bujr ^ IS i ju* j 
jiL j lsL*p\ ^?t] AaIILa a5^Caum)Lca> ^ ^* 0 y& ^Iaj ojL^l L« 1 • ^C*j»"»i ^ 

Oi^S^Oolj LoAj i^ajLb^Jj U^<J Oj^asAj Ij ^ I ilJA LbjjT’jj LSI 

^l) U t JsA> Lb*J J 1 £ |^aa5^ Jy&J ^J.p-| Cmii/i ^aP J Caa»1 

.jJlirfL^ya Cojjj olx4j ©^IaI* A^Ju/b^^o 0^> Lb 4> 1 J^J | ©^IajI 

Lc£^LjI ^J*o^Ia»* a5^«Ajj|^ oiJaAP^,)^^ OIaa^cajI ^-iuo ^Zp- 


pS" 1 CaW 'f^uM- CuAaP* AaAI 43 C<**nJ (jL Ijji ^lju-3U a5" cAp oUa io __\ 
(_?ilp ^a! ^i,L ^a> ^j) 1 aJ^I oV^xa Ai^Jul ^g< w) o^^ 


• <a_wL 


U^ 




Ljb^)L aJ>- b> ^aKLa a5^iXaC^I ^f 3^ L 

J5£*m>J5 AS^JulfL © Ju j Ob_^>-^A cJb- <-i0^1 ^SLa C ««*<«! 

• (jIplo j «?ldt5 1.^ S^L> ^a> Lim* I ^^s>~ aJl^- j,* 

oL^ J*lC> J^b* 

^jJuASbo^* ^ l jljki L-Aj oOuj OI^j^>-^q ^a!u*»a 5^ Lei I jl 

Ob^^-jA^jljl ^haL- ibb* aS^CwL jlLili 1 <O^IlJib f^3 tib" 3 ^ 

Ot b* LI . :o £ ljui € oU^-o <->L5 "jaJ^I ^LoL Jjj js 

a5^ (^^ 0^0 oLJj ^Ia 1 a^a»Ll>- . jtiL^A obi ^*aZu+a 

aT JuiL^yO ^)_^©*a ^5vJt> I Oli jp* 1 J Ob* Ou lojJj aIsIj £jaa 3 ,L?lfUj^ 

• 1 X 11 Aa3 L |^y Jj IaiXmi ^j!»a 3 \JL«> di y Ju t>j 

Lbo | j.) aS" I ^Lt c^».uj OjUutfJ O^AJ Aj jj^ jqI *£jLa- 

* I 

^C«>J^C*j9 ©Jo jol)^>y> CmJL^? l C'Pujjyi^ ^u^jAj 
1 ob» Ol)^>^a ^1 A^*C^ ol JJjj® jJ?1> O^A-oi?!^ (3i^L 

. Oti IaIuuJ j^yd^Aj t ,jbu*i C^LoLj ^yjo 

L^LaA-oV Oj^Aj J^aS vJLj c£j|jJL < (2^°^ Aa] 3 I t^LoJJi OL) jj_**>J 

(_gi b .a,£J 1 c£ bc*3 Li A?uli Ol^*^y°b A>-^^• tijjb 

ji l$Jb 3 ^*1 aS^ obj oLSJ? L^> I jblj<c~Jb 

bo | cf^Ip&d y~*J (^LajY a 5^^yal^*P>3 Jlj loi)3 J Six ij bl^a :>Li izkjZ 

^ J ili j jLli J 4 M 4pca 1) t JjjoOwi ©Job (J^j-Laj 

aTJuA^a Obj uJlL £^j| A 4 A .d) loj3 JjJlo C«J ju lo^ 

(T^4*a>1 C^IaJahJ (jldAfl J Ci«>*l Aa^I) JL^JjLim O jji-ojlob" 

^bjpf "JA aTC-^ icAf- ^jJAj ( |»AA5'^yd|jU^<^JuU Ol aS^^> Ljwu**$ «dJu L 

Ol«-JU ^| ii i>J IAaa^IoO LaPO* 1 (fdAAj |^2>buu*l AaI^I Jj?- 1 odJ j 

• JutrL o Jo L ^>jL 1 —>1x5""odJ^ aJ Lca oLtJUoJ^ 

JLa* I jzy-i y «r** cA e < 3 >jJ»*;^J I 

c^Ljry»LSI t^A^L^ Jail* ^>Lo 3 l \ ( 000 ( 000*000 

0 L 3—>^0 «A5li L^LuAj aJj| C^Lojlj ^^CLui C^LaXoI^ ^ ojJ j ^JuSCbj «3b 

# 

5jIa>*> a5" i^ao-^AJ |%aXa.> \ 3*1^* j^Ad^ Ajj Uafili 1 sa 3 .tX>iXo|^yd ojJ j 

^3Li aL^-^a aO^a obi^ ^ ^3 3->b 3^>-3 L 


UY 



jLo J*.ol£jf aJ^I Jis>-i y*J$ . Jkl UjuArf y Lu 

Oj_^-^>Aj t dj | AoP-I a-/1 J L<J>y 1x51 (i» Lft>4^C>^r>0_?^-bl a 5^Lb^ I 3l 
C4***i ^Ui I Jy OLO 0 I ~)$ . do lad j>}js>~jA l_jitjd Lit y I ^a£»c*» oLujp 

dj J dL^lj Co ^bj I Jddu£«*j I y ^5 ^<J IJ1 Jo b~3 dm^a ^^aaJAj Lo^aImuo 

Ojdodo lod_^J .ddldA^di-Iobod^i y yc&cA yy Old dJwS^ 

Jl £di l**sb ^j| jl ^auu . Oui Loo *<sjjyj \X*yjy>-Jy 

.JdiPAj ^.iOd £dP A^JLs-J d dod ^t^i^AA l<A£.(jl>^ A> I J *-d | J-> J^bta 
pSb Jytb «j|^p- L5W ilS^J Ol^3>^A Al*o^il .dul^ld OdU ^1 I yf* ylolS^l* 

y I Lt^il * i^XSjyua €^j£b | 3 •> 3^ l^LtcS 1 ^ liAj .$ Jo 2y>-y 

• cVj^3 1 | 3 ^*A) ] jaC di lJ 3^** I d * 1 dl 

. du5*^-o Lia I ^j-yJ £tLx«» |j (j‘^6 ja y** 1 lfbt£ jS'l Aj^^u^l CUa) 1*3 

C^bbii^i-o La ^a5»c*a? Cdb y>tj 4-oJb <&J>-y& t I iS btt£^A^b d-^Li 

. t y£Lzj\j Lo c ytI £>bu aS^juwL 

(^ ^i wa> O | 3 Ucj J0o J ^tlftui (jbj Caa'^^Lj j 

4X5 ^ ^^j* 3 **^ aS"*^j lib1 c-aIp^-cO 1 ^ dio L^jjr*^ > La3 1 

< SjLaaoAj ^>I.?I^>3A> {_X*% 0 I 3lAS^t—>lld I Ajciol y Iopo . dod^j^AjLolS^ 

jLaau> odba 1 ^i*o (Ja53 JS jtJ JdoAo Aa3_j 1 Oi^^P-^* 

I 31 a5**^aj ^5""3l 3 dLliS**A j y^> 1 J 1 _^it ctbju da JOUj 1 lj dw>^ L*ol^ < d.*A4 
ol—^>1 ^1 . djjiloj A^rlj oL-^^j f->V J 1 tXx> | C*A*»do ® 1-^ 

fV o*£u>S oJu 3 1 y C^dad-P- ^5 1 <1 _^ibjl Ajddti > 

tj IaL^* ii mL x* Lp oL Lo (JJla I Aj ^sjcjia dj J b 

, CUaoI 

duld^5 ^^aj J5 y olj aJ^I odu3 Lai 

AoJfc jjr*^X“»dJd l^lAS"* 1 ^ibjl U^aIaua 1 y>- t^ldC a5o I^p^PAj ^Ixj 

odlx»ll £jjy& Aj 1^ $y>- jld^> a5^«Jij did J* y^-* °J? 

Ajdij 1 0_^"J »Aj 1 Chao^Aj dd d a^>caI> o 1 A La^” j I *r»ji 


* djld A*j5 ^° IjitJd OjyS' 1 Q$y b yS la ^aJLp- AlJ I — \ 

3 do lodjo aXp*Lo Obi^ c5 , y_jl-*3l aS^C$^^ llp OldjJP-_^a ^SLtZ <J«i -X 

. dl*5" ^a d) j pftb 


1 AA 



i-jy-jioi 

o^f3VjL*«> li* osjsT c**oAJi$i^ aS^iX li < jo^ ^XU* I eS y^ c4aL U 3 
Aiiil 3 l 1 ^«3»ei* aS^ jXi lol ^ 3 ^*- ^jO 4j>- L*j . C*>" | 

^il^^ (J^ii ^•^M^Aj t0^> jL* A.».»Jb I Jo 3 t t iXuS^O ^iaa 

<&-j5 ol ** L^i I fJ y£ Cjjjs a5"juo^X <_*4A* <-asLo jl jl^ib y\ 

1«aI> l». c*^! oTj_^jL>* oL^c^aLo j\ 3^ s-r «l tSosS* ^y 
Oy&\ 3 *A» I $ 32^3 *> 3bL^«*.J.i ^ C-5"^jp- 

l c^3^ • Cm*>| #Ju>Lit AamA&S oL oLw* J^l t^,JJ ®0o 3 

.^***4 fA*^l ^(jAj (^*1 ApcaaLo^*'*’^- 1 3$ I jXlli 

$333*-**** **?■ J^Lmjj I . 3 1«as l^r^g-o a5^ y l^s o 1 35 tS 

55^^y* OpLjOI (J> |_5 ^y^y* *3 JU> ' JibAi I 

I ot) U»t L>* As^aIj ^»*>A> © 

J*3-Ol ->> U"^*^ 3*jfc I JaJ t^Lj (3^^ ^iiii J-^lJjtf&l^oL.) 
J*>^ .Xe, C5^>° <-^cr^ ->bl>l *3*” Xe T <^L>* 

Ota^>“^* 35 C*S*" y >■ 3 n< / 1» l . C*&^$ y* £ 333+0 lifc _Jl^j -O a5^ ^3* Lgj I 

Ui • Juai r3 JUT l^-JS 4; bbojlS C^bb^-M ^ IjbLji ol X^ 

uJ X^ -^-^X^ )ak^ \j if+ijM Jf3-> <<X y ^L© ^ Ij^iU- 

Jo.j|jJ<>bo JflAP- Jb 35 c£3? >- r 0 l'“' y* y&~ C-Auls^i 

. jluT y* t£<Ju5%j L^j I ^y>~y olT^L 

C**>j O * olls2«i I JiU^ C^ljli obi 3*£+- *Tcwb Job 

^ * | l^4jV i I J tXu5^C*^"* -3^~ * , ^'^^' u, ^ I ^ J ^*wj 1 33 

31 j^i I c*lls>tol 35 * c-ia**! ^jC4?ca> 35 0J° 

0^ CapO t?U»p| 3+i JJ J . JiU* «~J I Aj <rc4pt-t> c^LatU 

<i^>- y^i JL>-^aPJ^ 3 3\y>" C3*>3^ 03^>b>- jl Js^A2>t>o 

Li ^jbo C~*S b y$3 f Jo Vj» ^1 . C3m\ 053* ^Xi- 5 0b>iU- 4 j 
iJujLoaJ^ ^Olj_^iL^- jb Ai I^ApcaIj I i3^5^^^ys>~ ^Jl^l C^li^ 

<S33y-3 >s* jJu Lo iSy ^1 ^jj Iao ^Iwo 0l->_^b?- Ao 

*3y 33!* b>- J y>- C^l^ Jsa 9 4i cupc-*** c^UaC-l Juj . Jo Jlj JjJur 

Aj t ob^w^ oLa 5* 1 Olpti^-Jj aS" *3H Ob^Li-i Jla*3 A^1>3^j 



I 3 Juaa^LumJ Jaj *Ju.S jf^j\s\ Aj^^Jol JLo 
tgj I ^sLaj ! t^L Iaa j\ Ioa 3 * Jj |Ali|j f a 5* AlwJi^OU_£i L>- Aa ^ 

^*aj 4j ) CU*»! »Ju«» J 1 ^jJa^eA O^Loj luu>^ ^A*»La J$ 

^jUbJ^Md S^3-?jl \j Ol-?l^ »^$aI> u$JU?tSljla Ol-J^b- < (^>^ Ajc>-|^ 
AjJIIoa J J^a Ol-^L>- *AJLj La C***J3 Oo lAlilJkS'^sb a!?" 

^ylOjl <Ol t$3JJ$ oL^ ^U-l 3 (^**0 ^ojl) ^ li 

t^LfcO^A* Jo lojuio^*' 0^0^ £*&z**iS IaC4^*m 9 kV> b (Objslr^^cs*^^ 
Ol JjjJ>-^AJ uJO^yo ojLj-l LaAa a5^C**4^a IjblSfcXljOl^^^tabbt-iju^l,^ *£J3 

. ^J 3 I->•> Jya* A# lj iSlsu Olo £jJ3 
< JL» flooioooiooo ^ 5 **! * J^l 3L_£l jj 

u*yU* >1- *Joi^j JIca^mJ) l*(^(jr’jiLslcjjj 

]aMfjji$' tAjIj b jj c>bt> tiLL>- 3l Uxi*o ij*o3^a ol 

C^bbOkW jl ^Lo 1 3 * 1^*3 Jo^A«Jut> Al>-|jo I Jis^L* (S 3 J *^1^1 

_£..oJ>- t JlLaS^^a Aa^jT 3l l£jLu«o *3^jaI A$"*0U<fe4> lj b JJ 

o^-t ya (jZ> &3J $ «—■ 't z & Cmo 31 jo Li • 

^Ll 3- < iXii^ IjJ I^a c£3.j^aI 'a* l if**. ^IjAj IjLo^ Jo Jo ^2>-^a 

^XjO^J tA Jw-Ia^.<“*3^ fi bbC*-o ^L jJ > f Laj aT I . ^cXi^oJ w^caIa 

. Jo l<0 ^ (_^Jo3^3^ Ali<A^ Ol J-iAS^JdI--Jb<5Ujo30U^P- ^a y Jtc 3 I 

otXic^>o*> Ui I a 5"fl£ljl^c£_jSL>- C^L^a 3l Ju Li 

o$J3 I \j Ai7 3 ^y* L^j I Ji t \^y?yA oUi^OJ^*^ - ^ Ju^jLaJ^A^caIj C*>*l 

J3f <jl^t-*- u *Aj3l aS^ (J>lXs»- 1> Oo loi^tiL^-^S^^JL^AAl^l A?-C«->>l 
^j^C*wl J^U dl\j>’jS'^y** t^l jta a5^**x 5 lAlil^ ioi^i 

( j2u> (J^wi t 5 oL 3 ***J 3 Jo^ jS'jL** (J& J> LbJ*> 

^_jl Lftc-wo_^JL j. Ju^l^^j Ijlgi I a*sL» (JaIXj 3 I ^ 

3 jL«i} Ojo U*>L^J ^a^aA) L<*^mI jl ^ w * > J^aI^o 

t I ^3 •o»a«I ai^Ij oLl^j^ 3 a*b3 a5" jo jwi ^*>^La> 

31 JJJouo iood SjC jL^ajJ I^j 3 (CUili JLp^ Aa ^yu ^l^aj I 

C^liboJo Loa^Ij I 1auj)()L>~^ | )* 1^ i^i ' 

(>^3l c >AA^ >>1^1 J* ‘ ^>Ll>- I ( ^aa 3 5«X*ft Ol^AAW L 

IV 



I ilj L*U-te i*Jf &3 Ub^^CiUp- Oo^IVU . JoIaIJj 

{j*a j jJa>**^ JU* \ooi00oiooo ^ Ol ^?"cH .1 tfljj < UolS 

i J^AiU 1 a5"* 1 SJ 3 . JkO_^f »AP IaaaA li j\ * tXO JZ ^a C*a^Sv1p- 

bfcC4*> ^ii J» A^d,^ L^IaA^-L^ J I ^ 3 • *31 <^5^^ O^VljT 

1 ^jAji jJuIfL ©dj I.JJk^ \ ^aPAaSC*ac£ lib^LiP" A«Jb ^u**j L 

_ Aj (j* m J>"\ • tJuJili ©JoIa ^SL J3 ^r°l li t\j lo ^ ^ jL*» io-ptA 

^ jl Ji d^c>-^y>- tJill^JejQ ^ 1 _^j I,J ^^*a i^ljb^li A> idle- ^©j*X 9 t£^b 

. Jo J ^5^^ Aib-^A IjpJ^a © ^jP 

^*SOO Ij^AA Jo l<0 ^j 5^^A llji \^OP%Xa IaCha>^1>^jJ 

J*~>M( Eurypterids )l^*tojiy)jjl fk*> U ; Td4^j5 j[~~> £}y\ dl 

<*J I Ji ^^^JojAo ^ ©i ^ O^-I^a C--»lc^U> A>-l>Ji to Ub Af 

t^UbJu^J L*J jji ^ t • iXcMlli OlXi iluA 

oL ^ ^x©*ul^ ixi^ ot-“J>k a5^ jo^j £ 

^A^*1a15* iS c£dou C?L^J^*“S Ij^AA ( JoloJ^< AldL ^j^aaLS^ 

\00 aS' «_ > 1 OL J JJ (jO JcaahJ^A^Ia AaJ A> ) JoJ>jj 

. Jo |»JlM* loUi do jodliO Jla^uJ J**->dL>*> 0_^d»vA 
J} i^S>J Ao A«u Iaa L U>Ap^Ioj 3 IaA}L>O.JJ ^ I J 

• ^L&IoIajI Lu*Aj>- \^ —i J . c-l 3 ^ jLa*»o t U(J-^LSI 

. Jo lojJj ctUk>- giJJjAjJ Alm^ ^ aS I Aj a5^ C^t\ 

<j"j' J~>S> >** '»i^'tS*L5^^ ty-UeTjj;^- ->3 aS"^ b^ilj- J£~> A^-_p 

Jo IaJumJ aS'c^I«Jom> ©Jo ^ (Jilj CjVL^^bo J5 Ij^aa t J^U^l> Aad^ 

. Jui j\sCi j} 3 J} JuUb^ ( h /jL' L5 ^Jo j ©jlo iwl^ If 

ol jl ^uPtA ^JI C^SrT aS^U>Jo^T«-o c^IapI Ai^^bl 

Ljdjb&o O j 2 +&A> t Jl> IaJuL^j,waI> 6 Ubol5 J ©i>-o ©Jo I JCJ 3 j^* 

i^fb4o |Juo (J>1©J£ « Jo lAJidL ^xaju »3 IjbO^A^lP 3 

* d) 1o^!^ J jj oij 3 iX) loi^S*' 

O^IaXa^aIS ^Ai t Jjl Olj^dil^l (^^(jr’^i 1*51 a> 

Ao iL^a^ 5" 3l ija*> JS a£ ^ ^3jo ^A JaISJT3I 

J5 C**?^ £)jp** * iAi Ij Jip L>- 1 

1M 



aJ^JLq 4j b (^,1 f j\j\ . dual Odo ^*tflj^u» 

. Co*I t£33^*l Obb ©^^3 L^^L» J5 t Ifc© Oys* 4 JJ4J 

< IgAfcLo ^jua C^lgA Jf £j+> J omJ dP-4L>*^ilt^bbAj ^oj 31^ 

j 3->b :>>?o *j^^l 45" *do ( Lancelet ) *^J<uiy f^ 4 i 

1—j jC^> Objib- £>*l ^3 oOwL 4J^| C^lg^l© Utf. | Q 

J^ dijb b o^Ur c^b©^5" 

Ji I ^3 L?IaJu* IaJ lj * (jbj do 

,jwoour * om*»!o^ ^ys l>~ t^ijo^bo 4i^i*j *ro- j 

. Caa*> 1 odij i LftoOjj^ b©^j* £)^l** J5mw» 4j ^5»caa 4 J 3 I CaIXmmI £^j| c£dou 
^joiL* obl^ib*- 3l Obb fb* J^> bodSd ^ u O (J ^Utl 

^aju < Lb4A*>^5b,> 45"du5"^ys ^lai i—Jlp- 4l£j I j $*du bcol J3 . C-a*>I 4*bl 

Jj^bl j! 3 ©dj La l^>* 4j0boLi I 45" (f^yuA^J C^I^a^Lo £^Juv>u 
t^lib 4lb>-4j (S O^*** 3l ^I©wfl Aiai < do bd_£ £^>-^0 
C^Juut^lgAfela ^I_jjI J5 i 0^^aP4j^y£o£>^* > *' Jl© 15" JodUiJ C***\ ©*Xi Jj^Xu 

• C«uil4J &^ Oj^© ^ JIp Obb ^L*0 
4> l$sT c?juu jM 3 (J^>- ja ^TdSj 3 UT 3 «->l jl Ua*>L 
A ^ C^u>| 4x»>b Jb j\ 41*0 0b& 4> Iaa^ca Ol^do^* 3 

Obfb^xi? ^jJ do CU**bib J5 do j4j ^aj 1 -> 4a)^| 

. c^-l o^^S"ci^iA> T -b^- 

oL^m*J Iy j JwL 4^5^^ ^*>> I 

t^ljbL I 4 S"dujb^ i$j\i I ^aaj^^ 5" J»bl ^ ( ^a>^ >>bl 

^^1^1 i^'L> ^5"(jLu«t)J3^ IovXmi ju im 3 C*ib*»| , Jui | f y ^LuAj 4a3^I 

UiT^ oi jb^ 1>;^ * ^ibaiLo ^L (J*J*3 

Ju t 4 a>w 1 ^0*-)° dU^»L C^bouu ^juaoJ 4j ^bl o 

I • dob^^J ^ i^sJtl^l^CsxAObtM jl «i^am>^>4^9c^>- t^ljb^ 

4l> LmI ©da Lg} I isl^j Ij ( stegcephale ) JlA-jcuf flj «<*^*5- 


I 


»dk& 4$UL>- d<^ d-AA^b J^i? y«Aob Ou^ - b>3 (ji^^b ^*1 jl ^*aw 
^3 t^bb^^ 3 di |4 aau> 3^y> ^Aaj jj ©J^3 ^bbd I i 

nr 



Oljta *^*^***3 c$3.$^lota*j,).^ £l^il (S***. l^li I .t\j 

• ***{3* 0t H^ J(J ^ 

l-^jl C^w>Iaw J 2 > ^ 2 jw I Omj Lo 4 1 ^y Lo^i ^1 3 

Ju>Lo (J> ^O ^ 

Ij jJlw \jj ^l^il jl ]aa3 .C-3 fj^y Jl 3 Jo\j ^jiylj f ^Vaj \ 4*1^1 

c\xLolijlj ^tS* ^l^il o^**«j 3^^ * ^*5»L>-vJ . jui Ia y 

K-A+**a$ dJj>^S Aj.z*- La> JJu^.im'J lib4jih,>^fl ^1^ 1 duJ l a 4$^ 
O^P-l^Ai Aj$ o ^^ ^-laS ol b ^jolS^I J^tp- aJaj IJ ^y^boL***0^ j\ 

(jf l^Oj y>- — Ju*iL> o*J3 | 5j>~3^ lj „>.jLLgj 3 O j^ 

.c^*l *ow jljSlj l^iljo %JLm> O_9*1aAJi*0 iS I j> L*jl3j»jL»y* <yj.?yl*^5 

c5jLm«>^ Owilwl^ (_5*^ 3 *^^ 3 i J-jaJ {j* 4-J.jl 

3 c$ljta ^j^o ^jiuu . Olii_JJ AU*£ <£ j_J_^ a| ^b-lu^J *J olj I jl 
ijb JU^I • fcX j CmJ i| Okjju I ^TbLM) 1 (^UajLJJ fjP**0&TJb 

C*aO . (XVI ) '■* 4 *'l O^jj *C$lfc- 4l*^>- £.3,3 L$ly LftAJLJ^^I 

j*®^ 0^J? - (5^ 3 iiij 1^ ( J^j j> ^j! ^l-J i$l~* 3 

(ji^3^^^* v C$c$du5^bd^I*«*i l^i^y \aa $3 C~“>l AJlwI^ j !^9 Ajo c£lft>j^l^jj ^3 

^ollw*> I £*>3 £>\^S> * f 3 $ O0» jUljl . iXii5o (jt*j<S 3 J \j jsy*’ 

Jift 31 dil^ . jk*3^j*jLj c$ljii*!,} juis 

£j*»3p* jl* ,Lu*ljl <y V^i* 0*x« *& ijj^ii^c$3-> ^ U* 

* Ou^ll) AJ ^,ofe £ frjuw5^ 

jji^C^fcX^-Li" du 4j Lj,> jl ^y 1^*^ ^ oljl^ja 

0^1^^ jl O^L?- tiUtL^ ^ c^i^r^i ^ 

4aillft j^ t Ju^LoiAw 4j?t«Ju lft>(ilJL>- j\ ^IaauL ^^JlJ>- 

• dj jTJ-I *—j I O^LbCO^UwJ L4A&L Ipti JJk> lojuj iXftJ 

^5"j-w*» C$LgJ I C$t^^l-*^^3l QIaL^ 

I^JIa dJjfc^ 1^^>- dJ 3 « LbAjU Od^dl^^ 

^ ( Pineal gland ) J** cs*J Sa ^ *? ‘ f-r'p^r * -\ 

Jib 


ur 



JUhXw *J Lsm*J3 IiXoI £ (jbL«^» Jki I^aS 

« £ tfU; I -» U* I C**mJS. 2 JuIwJ^yO U-> I 45"dlO^ C^lo^Lrf 

. jJLIwI J 01^1 ^ I Sj $5 Ji 45"tVi ©Jo .} 1^^s»- ^ ^ -? 

Lo 3 jJiL 4lwl^ i^ il >iC’^ ciL jli C?l® ^UJU> 4lJ*»Jk^j C^L^l^c*- 

Jo i^ © %Xa ! Ji JulL 0^1*^ O Jy*& k> 4$"^ l*o>> 3 OLj-l f<> 3 

3 ,Jl^45"jo j ^_j O^LaS"^^! fb#j •( XV y, 3 *** )ju**b 4uiL ^JaSC^o 

. JjJ^5"^0 Jjl© ,3 JU**j|>Xj 0^*© 

4$" Jo iXuui 3 J^jjl j],)LtL^ Li , \ + tS vJL^*» ^)^A«<a 

. ^aIuj^ Ll£» I L^j I Ujj _y\ b© 

^iLti^^ Ajs i jo ^<A^tA^9^irl> ^y>~ I y>A) L] l^^aco I obt>LJ^45"L*tS ]J>1 

Oy*^\ 4j a5"oI 03^*3^X* IJ I yJ V^*a© i JoJ.w^o Jadi^uf 45" 

• Jo ^ J3 1 J_j^f04j Ij vjl^3 d^L y*3 3 JoJuo 4j y^t> i OuaoIj 4*^1^ 

h* <£ y&j y ji*±u> ^Laajo l—> tZ&u* Jit.) {J^33 (y .1 

Yfoj\ aS* ) Ij (jL^Lahj^^aAJ^ JuutS'w 

Ci^joJui i5"o \ a ° br JU* 1 

^c) jU Ob^Sjp- p*J#c boj® 

J-> Ol L>*^!^OJ J |»aL?C 4ju*’^J aJLam*^ 4j £>ajo3 olj^i 

fli4a iSjy>a» 4^?J I^La C O 4* 

^1 C^ jLuM) it J-J iXo Lo^aI 1 • JUilL^ -° 

3^ Ol^>L^-Jxt^» ((jrL^j 

t^L^XAA 4-^_J t (1)1 J3$y>- 1^1 J2 b&3 • 5^l^J ^AXI I >J_^L 45" ^-> 

L?LaL < ctL ^b^1 £.a3 4aJ^ 1 C?La >$ . ti_50Li-wJ ^3^ c-^tjc- 

0<Aj L^j I Jj> Iju* ]ojl=>- t?l y 45"jJcLlj|^ t $3 4^|4>caaLo ^aaC 

<£[s*>3J I5"4*x2j l^j I C«laA> } ^^-*1 .C^J^a^IS^4j 

y*» i «J^JO ^ (Xuwld) 0<-^^ -J* 3^ 45" <^3 (3i ^ b tOuil* e^_^> 

. Ijl^ Ij 

4 > ypTAA ( dulmi £{_£ A kS 4 J 3 ^ cj'^ ^ (^y I C^tXjO JwqI^Ii 

• %£>$y O^Ia"a^Ia*uJ Ol^lc^ 4^r>- Sjljjl ^LajJ>l 45"J^--> <£ ^ji> 


\\r 



^ 3 *^ 3 ^ ^ ^£j*\ 4a^oj ^*^l5*lj ^L 35 *" 

oj^j i)_^J j| Jo J 9^3 J 3 \ Y t£julo 4 a <J>^£lo J^£ j\t 45Lm*I 

oL^L oLL ( XIII 3 XVIII yt3 **>) . uUa*.\ ^ 4> ^ tr 

4) 4^>ca t 4-**>1>^j5*" •- 0 -* 0*3^3 ®LjL (ji I l> a^Iaa jj ^U> 

cr^ 

L5" ol^ Jo^>jl (S O 4 4li»J^_ jJ Jo La* 

(Ornithomiraus) u*s*+*jf J } JJ* LT *-> 4 _ 5 LiLil:> j^jusL* 

jLo 3 olr^S^^jLclS oL^jL ^jI * jua^^^* 

vll«7 1 ^ jl J I ^jl ul ^ ^1 J vji^l >'1 • JO ^ 3 * 4 A-JUnti 

. jJLcwlj ^^Lijliux 0^*40 C^l^- 4 a iXo Jo ^ jZ 4aJ*a 

plj ^ 3 >" 3 LLa 4o 4uSl> lo 45 ^Lj_£a*^Ia i 3j*i * 3_j> *3*)fc 

0 L^aL"^>^o La ojjLo^ I I^ 4 « 5 >tlA \j $ 32 *“ c£lgI-o 3 J^^iij^y 6 

(.^j^j^l 4 a 4S'*£**oi^ i^>"3 4>lwi t Jto jJ^a jl5^4) 

JI ^j5 1 ijlj JLoJL>-| . Julo!^ O^lw IgA | L AaP- t^A?-jl J&JL&3 Jo J_^A 4 ^W ^)u> 

^jO ^3J ) . jJUjL fO^. 3 ^L.XS^.1 d J3J Jj \$\ Oir jj J.P- *3^^ {j{\ 

• J^a jlS Jul<*»l.> f L 9 4^l»^i I il jPii XVI 

€^t*^S^_5i^JUjip4AC**«A *iL.«>I 333 iS IaJ^c?- j\^»S 

Qj3 (j—* fa* 4_S^ JuSL> j>- j> c 0*3JJ 3*>3 > j> * ^1 Sjo \ y>- Ij 

. 0 *a A ojoo^a jIa 4uv*3 ^JIa i^)l^o t£lgI3 1 Ia Igi I Sj^A JuJujI^ 

^a^IwOI^wu? 4SL^Xi ^J4 a 3 -^ > l) 45^^^ 4 * 1 ) 

• ( XVII ^4 ) . C-^l 0:> ^Cttij* ^ U^T 

La 4^Jl^Jot « 

^*u>-^o O Ja I * jj i j** 3* 3 * 0 I <—t-iL 

OLLua^a^o^ Cjl^CAAAa 1 jj l j C*^ 1 o<Aj [> 

(XIII—B) Aijftf jjj*! 

* OijA^ (£j>3 Ai>JIj^Ljc- C)\S>ii j>- J^uj* 4> 

^sCis-ji^Tai j jl (JAcij *5 "o(j Jj Js-OjJ : >»lJ».U 

*—5 ,^>3J 0 (-*^> *jJ diii^O jo >-1 ^q __IxSI _} LfcLji A> t ^iljb 

la^tA | 4 a Jo t->l J * j jo j 4> L^JU 3 Ljr' Lite 

Ho 


i^acw> # ^«a yi I ^y**’ J Juo 1 aL ijlS j) i ^ I 1 



t$b_j *5bo^4 (S 0 !->.?:> > I OuLId ^yy~ 

Ju y>~ Ai. iXOj£ £l^i ^ t $J3J (J.**a.>e> 

C^Lw^jJb^ ^Je3>J>l Q 1 

^1I J Iole 1 Aj aS*"^Ijao <**'"-'J U-JJjJjtjb ^£o .c-^b 
( XIX^j>«aj ) . txiL 4i^»b obi y* £*+t£}»5 Ojl^o l> 

(j* A J ^Jjl —7 la-wbl O^^Jo y> C^IaAj y^i Oi S* <0° O^’A* 

JSLzs I j oL?jo j.^sj^\ ^a«I $et> iS $jyxj 

OlO JS ^ j\3^ \ jtbjSA$^ (O^tii ^ Ojjf j\ jl^1 (ji\ .Oo^b^A 

Ob> bo ji t£ Igj 1 <ao 3 Lgj I 0**f . OuJLib £**+>*yi_ y**^ 31 

^^1 4a ol^ J=r ^Jb ijisj A^u»li J o J$s XX yi'3**> ) 

<Cj>- j I s ^ J> ~ aj (^ib^ ol^Jujj* - <0i^ * *A~** , -J 3^>* 

Oi* Abtfb Cofil ftJui ItXu aS"L^> I tS IaaS 3l , Jj Ja/^J 5£>■ 

• Cu**l o^^tyLA OAfc U J I 0iXm* oi jiSj^, 

ul_^>w«l ,,«»»> jl *_5"ol*=r « fjjOljji (,^1 _ja Ol5oi>J- 

Oii b*>»b cJb O^jia t I dblj^ ob^<*J 

I *S~ C^loiXj « ( X ^4 ) jJuiU^A OlTJ o^j .5 OlT*Ai ^>- 

. ijb fLi . ci/jl^L OI jl tfLli 

(^b-i Ol^Jo j^3 ^1 l^fl> Ol^* J u^/ > ' oti-^jl 

f^jjb JL£u>- t£lg)L ^rjyLr 

b^AA i OUi lr I jCj I 0-i^ «Jki^> oJij^j^ A^aiJ «0j y>~ A^AiJ^ib- 

<&jy oj^n ^ J^lSi £ylow> O^bobj .cJ*\sy C >[^Ju jJ JujU 

Oi.bl i y 5 Ol^*Ai ^>- ^aa^ Ob_JJ U>Ol O^IaIa^aU? ^4 

! vXw^oJ C*9 L 

5 ^L <bx3(^Jjt Ol^JoJ^* - Ol^>- 

Ji sy ^U=r uiJ* f-^ ■> oiJn.^ 1 «Sp** « I^a 

C-*>«l 4lljb JLjJo * ^laXiA l^* 1 I ^^?"JA3 ^*a3 (SjJ 


^biOl jl«jy ^^***4 ^4 I Ob_^4 l^- *5b.^b ^J?l^>-4j iOwi ^ V —\ 

^C^-l y* A> *y> JwolSCj JkP-l y* Jkijb 


. lXO 



_ ^JU »1 3 {*(f 33333 > I < { 3 * 0 ^ 33 $ ^y>bl »l?j$* llu*j 5j» tilj fjbji 
jJuLq *^£o c$Ia« f laJ 3 ^&*33333lj^3 ^Cf3333 3 +*^±\ 3^(3*3333 

^yw&3 (S33 3^ * JlS»L> oA^ 5*^)1^ l^j | ^3^~33 1 b d>^3 ^»*bfi ob^b 4^ol 
\ O O 3l A^bxob 1 ^* 73 — ^Obldu Lu*j 4a b A 3 ■>’ t£b>-^ ^Joj3^ JuJub 

* tAjAj^a > _b ^*I>".^LlaIj | 4a JLu» Oj^Jua 

*j L 5jL>- £tUx* 45 " c jIj_^U- ^U^b j»\J^\ (j^- Jb 

oJuAP.jLgbl l*) It 1 C*Atf| » Jlj La ^ib %J^g£*a Ob>taA 4 C*>*»1 0 Jo A $3 > ‘ 

C-O^i I 3 ^ I 35 L— AajlS ^b«i 0 «J^° I Vb t ^j*\ ^A> I Juolc 4 5^C*>u/| o*Xi 

J ^<0 3 I jl • C*>°I iaAT^Aji f3\j$333*+* 

aS ~£^ila (S[&33* , 3** m 535 C***i I^J^aS I A^ya C$‘bb^xX>3 3 bbajli ^o (^bbbjA 

^ < <AO^> **^ j^b" J- 3 L- <£33 (^^*3 b }bl5^ 

Jjfb,5^yta OJLi La Ob ^^ 3^ 3~~* 1 31 t£.^bx**i b^g-a 4]kJ Lu>- a^^frAj 

U*iX-*A a5"|j ^11*31,^0 . <Aj 1^x5 J ^yO 3 ! <--> I U<A-i 5 ^y*»3 1 Jus- 

01*0^ ^yJp IiAxj ( lXJo b^—o^r* J^° Ol^bx-a^^ JLwI^jjSb^J^,- bl^aal ^y» l^yu 1 35 

• d*U** 1 Obi Jo IjUwJ 

T 

( 3 ^^a 3 lLgi I 4!L>- *S 4-J 31 ciL^5"obl«Aill«*j OuS^^aJ^^i^4*^C«**»l^y}itA» 

. OlU5^jJl» o1t\^Ol b bb^^MJ^o a i£3bij* tX-U i yi C*^b^yu ,y^-b?Csil 
b>^^x*>^AJAc^bb^o (liAc^Juud^cT^o^ ObbUL^J 4Sb«>b aL»3 
A,IxJ 15^ Ju-o^^yj Obyb>- clH^ aI*A*j 3l ^y. I L —> 3 Ju^b o 533 ^ b 

Ol^bj J^3l C^^b3 o«J^ I^>3 tAxS^^aJ Obi 1 333*\ An«A I «3b .JuJ^b 

£ 3 ^ ^15^5310^1 Aj L^ilobb^i^ ao^ib a*Ai3 Lft>Jj3^A^bl J^iU *£?*->3> 

. jJL*5^JaA^ b <aJo 1 3*i aS'l\j,$3j 

(S3 b *n) b otf Ai y>- oUr «>l ^jSo I A) ly) a5^|aa<^ ji otJ3^ 

I J^a 9 A dS**pLi Ol>lfA> ^4 ^^Ij ijl_^a 

^jUA-iiaJ^b ^JbuXgS^Alj^i i>xi|_^a ^IjLaJ *$(^3* 

ob 3 >- 3 a JlalSsi aoj 3l 03^7 c^Ayip-jA . ^j^aLS^ 


£~ 3 * Ju^> 1 oa3 ^3a\sr- Jb-JA t *\jU*3 ^xj 1 3 ^ O^^f" (0^^ b 1 a> 3i — \ 

. jJ^b 5 f ?-3 ol-Iii^lV 3 b>£b^J jujL 

1 SY 



CjJy ^^Ltd %jJ yA i£ lib A ^Jl a* L Jo j2j l^i I »JoJ> 

Oa A** l^J J ]a+*y> 4.5"*^o -A oL-?L«a5»-I ^ oIa*«? ^3-? J y^ C**A ^SL^a 

9 «)Jk4 Al****^^"^ l^i \ *t\3 J-*-**> L ©*Xw C 3l 


C . J-uo Li o Jl*j ^l*mJ>* ^^.flj jj | 


...q7 £y* J 3 X 3 ©tli j oLtft a * > 1 3 La^5^A5^d>lfr^Al?| 

L jJjL» (j^3 4__^ol ( ya^^.XS t^l^a 3 C-*-***! ^ j ytA (Jj 1 

jL*i?:ji » y£jvi\ ^^ a * ^ L**L**»1 jj)J . Cmua) 

oLT L J^i L»- *^i jl^il ^A5 ^3 Juilo^oJo Ol^A l*^>- iS 3 j+s 

Jy*A> .Jo^Jou 1 yi> c£jLi j cAt 4j V^qQ 

^uJc>- aA.$1 ,j3 I t J5 A*A clK^ (3^^^ * J-Aj C-ou LLsa c C^wI AjjStJ^Aj>u I 

Sj* ^i3+* * ^\y° iJT^y {[+* 

^amiL 4JLif|^_>LLaIi 1 ^3 *I Ca**»| ^aLsIa o^*S^a <-JJy*? Ol ^3*3+* *>— 

o\j t j *3J L g* i \x>j\ Jr*\&u*3J0 [+a^ *3J b^oJ*j (£jy*lzrJ* 

• ^j!» *> A1,3 j 


JtjsIa o\j jl (v>l 1 *5"aJL*j- £>—>1 

(_£ JotA JlJLui £_j La aS' Q[I*mJ JJlC 1^*3 • jj ^Ax«£>^1)la ff Ju5"^a 

^ybi^- £'>1 *}£&, j& ■>j > . ^ t J^i c ^ o ij‘.J^ a ‘ j ^c3-° fk*» 

O^IaimjLum} 0 LU 3 (3^A i^ijl^ ^Lj ijlJ u Ja) La C*«*l 

<4jJu5A> 3 tX*i La OlUS^a t£jl Jk£o^>o • JoC»4<_5* 

y*£» ^ Jo jta OiLc- LixI>A C)3*3* Lgi 1 A+Jb A^Cxfl^ W-*J <js 

0._jL“ .JJbJ^ya (^L> «Juui 4A>b^JJii«lQ liii Ji lj l^i I aAS^ t 

4j .JCjL ojJj jU | J^l C5**“i^ Ol-jl^iLu*o 

^iaxO.i tC^lxaC-l «jJi* ^ 3 J^Lj ^a1^aA>jI ojLc 

&Jl^> ^ibLU t Jo ^yj i yp>- 3l As>-y} ^ ^*aP- V L l?3 tib>* y3 0^“^Jo ^>- 

UL JS 3 [A^XJ* OljJJ til jl» ^ 0 C-^l 

tC a«»O b*iL>* ‘ JjAxsAl^xiaC U^^Jo^>- 4 L 3 L-* c-^^tj 
^Lu I c^L Lu 1 dLwlJ 3 j o33^ ^jlo y**J . JuCjjj J^i^) (^ 1^0 ^xa**Iaa Cmx^^a 

jl *l^>Cxfl> UiT L>- ^3 I . Ju ^oJ^ J3 ^jj 1 

HA 



.Ooiotx^ ajlsL « 3 ^S' til* Ai:>- 

. JkA^^jr Ij Lbj^Arf^io t$“|jx. ^ 1^3 ol-^ta* I ji j\ 

( Lo> ^3 11**? j*txP*cA) L*o Jsli A^ J,> J L Laj o^^AiiL 

jL^j juiili c>aa)^q Li ^jL it jj} aS^iajo^a 

tslli aS**^*L>-L^ u c^wi a^-^7 (JjIb ai 5C>I ^S"ojr 1^* i 

^uiliLA^|, C4^jLj |£ >[4 a.v* f A.^*1 * 1.1 j|^>| v« I^ r -* 

I.IS",} «*i^jj^r^j^1»j«Ajj^S^I Jt ^aLu ^. A 4 mJ tJ 1^1 tAj L<1 *mJ 

S^Lfl (l^i ^ Lum^ ItX^o aS""«AwL> £.*aC,<iS* l^l iS I Aj Lii C***' I Jo 

J L-o^=>. C>*>|aI3 ^^^Is^jUaO AaaO! IlX^^qIS"'"^^ J4j i^3Lo>©^lx3l 333 

^A-iuO C***! OtV—3 J> Ct£> Lc£» 3 I C£.^Lma*J A^**| C«>*> I 

Co IAs^jJu AlCjtj! Aj JujL Aj LLo jail ^J^olSo j^£, {Jjj Id A* _L?^J 

aS^I^ L^IaIsj 1„J . ^i^iiA*>-l ^^ ) 
Ol ^*•*'*1 3 ^a (1 ^°-^^AAj JsJ^J^^ ^LjLLOJ ^> 0 IXj^ a!I?co Jsli 33 

O Jy& (S Ltoojli J5 j| ( JlaIm*a aTC- 3^Lai JJ ^i.xal^j Olo \.a 

A> UUL C llai- 3 • tS^^A* oJki J Olj_^>-^6 J^olSo 0_^* • J 

^jLlCr ,j|jJLo aT CJj!.> jllali I ^C*>*»l Ali^jjvXi C3J^o < lLas>* £ <Jf 33 

. JujL JLo. I ASvj^il^sl^ljuo Ij ^jhI?^3 cXj a5" 

Ij laj ^il_5 L^"!^ lojt ^ J-c.l5o ^a\ *^*l 

db-jS' ftjlijl J^l^ 3 <^l®jl*Ajl 

• JliL CiJ* yi jx*> i 

^yjua01 ^a»*3 \ju>-_>^ as* i — *1 

J^L5o ^3Cr>> ^ ^u( Al aS^lZ*uJ I ^^1) ||Am>^3 |j|^A3 

jl^r* 2XJ A> ^1 U3 I ^L-^Aj aJ^I jlfcXi ll^tiLtAi L I J 3Jf&\$' _v 

3 JoloJujLrf Ji oIjLaj ^uJL °T 3 +* ^^33 1 5^>~3^i 1 

A > 0l^>^ Lr OuS’^jA 3j\s ^3 j 3$ a 5*t?lA*«yj^ Ij 1^3 I 

. tAxtf O 0^3 L 

>*3 * •* y 

jIaau) ftOX { iA^^C 4< u1 ^ l OsAiJ? til^J^^J I ^JU*J AaIS' jl — \ 

^->l^clj I {ji > 33 Aj 3 3>.Xj^J^a y^jAj Jl^lo 11a.4*o Lft> ^j\3S (S I ^3 

• 3* 5j^ ^jA 

\\\ 



oLil^A^ I i juo ^£3 VL> j^aSCj Lu>" . oL 

O^JJ O^^Jo j>~ Jliil c~r (j+*J ±*e jz lst>iX~0 (Jbj* 

^L^Tli J*l yu 1 l> J 3 Jo :> jj tXo I ^jtxi pLS 3 JuI«oj^o C)\$^y* £*+*\ 
(jliA** L^Jo li*«j i ctLo 333 +** c->^ij \ i Ai^JI ^LiC- 

* Jo JtAAltJ J*l& Jl>-Aj C-C^-w* A,* 3 <5i 5 y LbojU £jlXo^* 

Ol->J*L?“ jlj* Jo Jo>- aS^C^UjJ^ (_ 5 *H i £3 tU> 3*\ *33* y? 35 

C^Lb Aj_^«j J^lj 3 jLuuO K*~*»y Cl^ti I yz*~ 0^<?" < ijl>*'^,A \ J 

L*l . juo I a* c£jj^ joIoI-^3>*> L>oIjo>-I Ol j*£4> jJLI«o Ijj^oaS^^ c£iOotA* 

w-^lo^jllgH^tjif %ifr %*>- ^>^*.4*) 0l#>- 

t^JJ^IcS'ljbAi?- Ao JuZuolj? oI^j^ja ILj JuxiiS^ JjL vjl>*» U 3<^Z a Js}^ - 5 

(£j3y*\{ H ^-»^ ojijol Aj (y J 3 *\ .jJ ^*>y 5y>~ 

. 5y6 JjIpcIa “3 1> ' 4a^“ jl I fljol dujl* J$ Alu?- . tAOj*. 

4aJI (jl-**** l ^-oS^ljf 0*^0** t£ jj^<®| t^lglLd ,>|jo>-l J3J 

n«*»>l>\i 3j jOL,I 


XZ>~ t U«ul 


^3 • ^3** ^3^3*^* iik*-j5\jL*j I 
cA^ jx^VL 31 J^jls O -'jZ oIj^jLaS&ii^I^^^?- jciL>-jS^jL*yj 

lj ya£ ol t)lj^lU- . jJLI>- ^i^ci oij jAiA> ^)Ok^J Aj 

o 5_£}> U^jo if aol^a JSlzs (creodontes) y 

J oil L»4 i ^^3 (tjr 1 ^ t « <£^»J0^"^ > “' I JoJl&! Ui l 

• {j** ‘ 

ixllsj <ytl 4*ijl u^j^> £ljibl ^^*3 *0^3 c-*-^j^^1-3 

t ^j**3z a *J3 $. Jo <x£t jXjj. A Js>~ (—^>*l-oJJo ^ *j c a.5^ 

til 2^3^ AJl^>- A.J L^a-**>I Ji>" X O t^^ji^fl 

Aj^>i» liL L Jk jla 3& iS j3^Lu>- l&sf J aS^^jJj^>^ Jo.>jj 

C^IajI ^ Iaa^c* oli I j-j>* £jlj>'J^‘« a 3y> *Ju 4 SJ^*j jl L^Ij> 

<sjts\s &>- Antelodontes ) ^oia^AaT 

*\*r\ -(XXI s.y*) C«^l O^ J> L \ X o l# | A^>C^J>- Jjis J Jo.I^j|J> 

4*Jjl Jl^“l y> J3 a 5^L^> I f y>“3 OoOuj y?3 Jy A 1&- ^LiJ jl 

tjL#»| 3 Sjis 35 • Jo^jljj ^po jl jto t 5yi A^>-^j J>li JaI^j 

a 5^ Jojjrf ffJJbL^uo J^** A £*£>3 ( Aj * u* 3*2*- 

<s\^i_jp\ ^-L^(Dryopithecus) ^^^>.31 a 



jiS\ o olU» 45*,.J£Ub 


>-l<3*^ 3^X1* joLo 

^ti l^l^it^ l«ACJ 2 3 * V-* ^lUc* 3 J (_$^" I ( 

^Jplxaj^ * jo y~>^ A Ij^> iwd \j$* 1^3 o*xIj ^ 3^3 

a5" ^>1^1*4 Ia>*» I l^» I i*^jljl ^yuwj 

3 jo -^•^*ls** ^l* (jCi Jij|»iX£> 4l$lj_»aia£ Cj ! oL^>uJ _W 

ifl^Ll ) JO lo Jm» yj» ^Aaa *^t5iU» I ■> <jy$ ^^_rfe -5 ^ tt ‘^ftr‘i <j> I oL«i^ 

3J ixft3 03*^1 45 \£^j£o 3l t£3^»«f 3 (juliij Joj^ ji^***J 

ilj^>^jc^Lb j<aj>- lj iSj^j Ja^opJ (^1 jj 1 Ic^Uo^sl 

. J 0 J 3 J ^^3J ii^Xu t£l«3 «^ma 3 , *~olo3 

jl> C ^XL _ ^ _ w _ . w 

3 ^3-^1 *-*<—3 b^>3Jo 3 Jo J^S**3l^l O^X>- v3^1?4 j l3J3>" 

1 c34o < 1334 X 33 4^>-lj I 0 ^^*^3 Ol 33 * l^-< Jo Jaj 

ui4 j 0^>-L^cj 4o 3^15 ^Ux-4j <T ^l^il 3l t£3^u*> • JoJuo 0 J 0 I 3 
J*Jj>-t£I 3 b 3 v->llo 1 45*^1 L>- 3 J JoJurfOtli jlo 3 C^L* j^J I tJoJ^Ai 

C$i jL^3 (XLo^* 1 * j\ cXLl?' (,^1 ji J Jo ^j5* Ju^Lp' 3 > 3 ^ w 

. Jo jXj O^AJ l 

^I^^Uca33 *(3* A 3£ol.J JC^lft>o33J £>*l * 3 ^ **( 3 l^^ W" 

3 J 3 C<-“»l *J 3 J oJuJj^j » w \ cCi 3 c£ 109^3 jfc-ij 3lO^XoJj 3 jXIc|j Julijrlfr <S^ 

• (XXII) otj-0 '*>J' i s 3i > <> Jj* j' ***** 

lCt^*l OiA*>^^JUA JL*» uioX?f£ J v ^i AjpJl^UcOlj^W- C>J 

4jL*C f t3^> 31 33 ^a«*jcC 5L^> lo L*> 3JjfcA33^>l^i l 3^ ^Xuo 

^i jfclca J t {£ l^P 1 3 l ^C) C*^l 0 ^L $1 (3ijU 1 { m $ JL ^ • ^ 3 *j|J aJ Co -1 

♦ JjloJ^O^S%$7 O 3-0 La 3l<5^0 V-J-> 

13l 13(^3 ^^3^ ij? 3 *o£ca tSUb33l^ t£ afj&zA (il* ^3^3 

, C ^—1 ojLti^c) O^Pu C^JotA JoJCj C>Vyi>l 4o 
# ■ * ** * 

4 M ^ I Jl»£ 4> oL^ J-oL^j 3^ O ^L«C j) Jd 

Cum'I oJL4^3 OL= i ^3>"3l 45 "*^i lajJU^L 5^*iS \4lafti4j £)jjS'\ 

3LaI>-|4j 0 I 3l C-^l ®j! J £3 ^3^^ 3J OLo 1 Jo»lO 



ol—4$^ J$di Aj ^Ci ■ C*i$*^&l_^>- (J^M 

* «J5U oLjU t^Uvi^uj^ \ jo \ L* a 5"(Homo sapiens) 



j\i j\ ^2i~» i£jJ 4T Oj*Ujf i£jlJ*ai> : Jt* 

. C*«ft dU«i DwUf *£l) JstuMf^} 

oloui C^l-gi Ja-aA A^Ui^y | J^j Lp~ jl 

—jl Ji ^5" C-JMju* ^*1^- (jl • C-m*» 1 Ouli 

i£ y> A) ^-3 4a til t£i^» i I ^<4M i 

3 iXjhXiLo^SL JiO^j 45i;>cj L^fOi A,Ob Oo i^5-j C-5 "^j.p- ^ ^^isLcA c^I^jI^ap- 
Ui I jl jJw^Ip - \ Z +A.£*A , lLu5 (JCoIa*' OL> C*X#»JJud>- ]sj | j^IiL JuX«M^ J 
3 *x£»l> oi^J 0->1$_^1 pca 1 j.xA aJ^I ^) ^ptA ^U»*J li oIaP- jewl ^y* 4* 

ol***> 1 ^ 3 * oL<*^c^a jl 45 tolcl^.Ap-1^ oliLitiS"! s^Lp-aj Ij L^j I 

i lit_J_jA**^o i 4> d»A.»o 4*J^i (^LaoI*m> \ C)X^> t\j . JujIj oili^^*** i 

4p-. JuI>L ^adli^ „>ili ^LkP- Lgj 1 jl J.-^Lp- <^Lli>45 £**»\ ojJj jlift 



•ii-o | ^J^.£A» I Aj j£jj \ ^IdL iS\^.i 

j^C)\C~*s>~ cij tS < oJui AjiL A^sj I a* 0*>*>| Ojp ^ 

aS** c C^IaAj_^*j . 0^1 Oj^j 01 .J.J I AaJafl till la ^AA> ^3i 

1 LurLuzol jji 3 c?Iao3^a c£Lft>AwiA9L^j 

tiiJ^U'^jA jL>i A> iAaa5^ ^aaxJ Ij ^l*LwJJ4>Ji3 l^) I JpLo^l 

liL La £ji l Llj . ^lj OtiloJua <^ktS^ a5**^L^ea i£$J jl V^oJt-A 

> cil>,j ( oLu-iCil ) tO^I^ cJLjfjl » dL ( » *—4 co^L>-f^l 5 

.jfc>^li(A«il^i) Lo^S^dli 3 C JlaJJaUj f^l 3 dlo(C>LJ I ) «ti5* 

A* C^jlSvlil JjI^T 3 S I O ©Ju**J ^-oj Jlfi- A^-„JiA» Iju^c-o IgO I I 

J5 £ajlj JasLo ol**^ I ^3^5 s l aam*^ (SSus^jjjb 

(jJj4<U« A» OjtiL j\ c^jlj I £)£J&\ ^3 ^ 3 ^ AJlid ^A^tA l^J^ol 

,j j (Minnesota) 

-4l^a jiijilj OiSlAi' «iloJj ^jfjl \Jty*J 

^ '•*- ( Pelican Rapids Minnetosa ) ^ 

• C***»l o\Xl**t5^fr Jui JL“» Y \ ° 0 ° «_*i jpCjJ£j* m Ia5*Jl*0^a jis*i A> 

Axl^l L**o 1 tfLlij (J^^) LjLrtS’' A) 

s \ 3 * j^$*a (^ l ^ > ~ L& ^LftlSo Ai^j^ «juiw*Q { ol 

c£ Ia> Aj>* li A> ^«**i * ©Jew AliL iJJow cffljbAj^j4 I aT^LmA> 5 

f&’lSh} ^.a| ^a^A>Aj aToIJU AjijAj Aiijl^ ^LoLo^jLyj * 

Lo^^jb £j** ^IwaHu oji . C*>^ I oJj i f 

(JLi j ^ 1$^^JgA> 1 JoduiA^Lutf Jmm 9 Lwi 1 

^aALs^^® 1 ^ Jfc-**^* O I J5 I J oOLulAldL CjLgA^i^l^ll A^ i^jbcA 

S Iaaa^ tjlw I L^i I Ai ^iai I 3l Ixai $ ^IsJLaOd l^jiL«*jl ^*1 

3 ^j^** I ^ |Ali|^ C*it»Ldj j\ La A> A$^ 

CmIL) Aj^> ^Lu j| C<iL Cwl^ 4 a«»^*j 

Juj La Jaad Aj j^A ftV3 cS^l ^>*»jp L*51 J^L*** aS^aI^Ia ^ 

. *xSCa^.^a*j \umi Y' o O i^Ad £y*3*A %J3$ J j* (J> Lgj ^an^a ^*-a —\ 

tsl^i L«i I^AA i^A^A ^jA*Sj L \ A A 1 ^ A^U>- | ^AA 

• ^jl-> i—ocCa ^I^IjL>tf \ (^o o li Woo ^aI 

r^r 



OLit j«US jJCi 


La^Li Lu>L>^a jl a^LL^lajj^ i_jj^jtiUL>- yjjj JLaIao^Aa 

*—<u^>-j(^jlj Jr^L» I»_«S^ j^L^AilL *S"^jS" aIs^-^ 1 ^* 0 




C^iX^-li t 'j**£ JL»> ^jIaIaA^J ^L \j La aOI^aaA* aS 3 13l 

Olc^\i»I^I^L>- C)j *^I * ^aIsIi l J Ol ^AAii(J I llac Ja**ju 4o 

.|»)OujJ w! u^ ljuo ^ (J •>!.?=- is ii^ii b *2* 

I 

^yuO £tijlj ^Vviul La t j*J |oJu*J 31 ,>L LfcjL 4^J Lu>- 

eJ’L^itSo ^y I CoJ ^aA C5**i * C^ 0 

a5^ ^aUj^ ^Oaa ^^aI^s-oA* . *5~*{J* (-$* (j?*J 0^ iy jl 

C--wl 4xiUJ^ a) ^y>“l^l^yI ^j|,}o^5^ t^lAoll*i^ I jL?cAj 1 

(ULAA)JiXuj yuA^ Jl^^Ju* J^>l^i I jl^^3 

oiL*$l(J?Lftj I \JL^ (j^A»o c<. w ^ aS^ o»-*wl ojujffi^j I % _5 # ^*5*"* I .j j& 

• c*^ I .wjl b j^L^wawLS^ j& JLc^ aJllmX^*>^ ^^«J I & 

* * * ■ 

Ij^jaa <> 4^3 b KcS L>- f |^aL:C' cS^AyT ^y 1 JJ^r f 

t£Lg)uJl*A *$ C*a*»I £yJD <y ^ o^S ^yl^y Lo .CvwI^IaS obyj*jl,)l ^J^ja$b JjJt* 
3t ^ JC L J3^ SJ^Ai I ,/i 5 Ca**»I «OumJ jJfcA^So y^L>* C-^yAj 1 

I o^yi gjijli ^y ^Jilo ^T«AA>1 jij>- .ib I 

0^yS*"f ^l*>a ^JL>-btj> Juo c^y&S I ^tjy b 1 AjL^ptijo 

>uir t j iyx*** Ot^T f«xc- Ol ^^.-o a 5" « cf 

r*® 





^J? jl iX) | Aju*ibt<a l^l jj • C^l 

t Igi i ^lSbt!Lu>1 3^^ ^^jt*dCuJj Id $ (j I C*«U>e-i» Ji »—ills^-a jl^o 

£}Aial (j^kJ tj u . w i?li ^ IgdlSb f 1*7 CMxd^A Cd^ 5 *" ^ c^L^jlsCr jl 
f bras I ^i) (jbb^ j ,^l> j ^1****^ (£bcuJ Lud I Ul . ^aaS' J.o b- JaLS" 

01 C£:>tXG A^m*L>ca ,>jb Jbli>-1 (JUbJo La As oljptb C*dX l> Ij Ob-Yl?! ^i| 

» <X£*$o J^]> Jb Uolj* laAd 

uty^t* 9 ^ j^ -w oU^-tfVL *^b 0 j>&l £^b ^ 

(ji 1 ob jU^ fj^-l l^i I A$^jy£ ojL ASbl Aj 

j^a^C t A I (^Lb^buub j^ju^t^b oj ^3 ^*aj J^b 

a 5*"Ars^U boUiOo (jl^ £***•»** (jbba b ^5 3 

jl JU Oa*^ ^ | J Jui oIau^A) 

a 5"^L c ^laLa ^\y^° ''jjb jl • ali5"^ j^^J ^bl <—>>Iaj 1 

aT ^^lab.5 . Jk£>1^3»cS £jt***i j J^t* (jt* j ^ ^j^T 

JJb| jbjX ©j j3aj «<£?* (j-woj i Co-1 ^ ljo^5\sboJLd £«P3 

J-^b- (5bdbbjl AS^Ob^-* j* J* C^UajbS^jlj^L IjUa tXa 1 

^L>-*jui jud>l^>- o^ , «^'° ^|^a>ljb(Xrf>c^^jjki (ji^j 

Aj jou Jul c£b ®j^3 (j^-^j ^ J3^° iXidiff- ju^ 7 Jpc-a jl ^ioLu^i 

<XA Ijp>- J|j ^L:^>- b j » aIawi 1 <J»b>*'jp Las1^a^^^>*» ^b A l t£^djbu>-| 

. ebb 


£^-J(jil (j^ b ^Mk^ajl a5^j i^*X*> 1_^>-Ai ^-o I^J^a AS^jbb L<h 
bobi^Objj^ Ojbj I £j>| ^j33 ^5^ C**>l £>>l ^£bJo (JhilowXio jl^^U 

« Jb (j ^ba b <0 t »-U5Ail Jwal^b^ • ^>jlow Jl^^-I 

C«j| ULui^? jIaau) i0*?^-o Juo(j jJ 9 «il*L Jb o$j2 IkSOi! JL^I 

1J 0^ t! 1 0^*1 j\ LAaX^? 3 

.Us 


OfcLJ ( OfwU-^>«) ejj^ 

♦* ^ * #* 

^4_J^i»AA b OkXo I ^ lj«^S" jlflj I ^ AaI> ^AJtMUki Jild A^* 

i$3 ^£^jts j\s3 ^ybyJsl oJU* I £*>3 jl (b 

T*f 



Ij I ^aIaS*"'^ lAiojis 1^ ^tlji C^l^>u 

4 y AjUk4^} OjlxJ & *-X> ^ VIII J-» 

Ij £u C^Ia^jV v^J c-jc- J .ijli ^£l*t*a twOl^*"L» 

Aj ^aJL^co^ ^ ■ i A**'( M S J ° -*1 ©jl^©£> aT1'-^■° OI^aaxI (j?***? Aj Ol >^(_5^ 

©^LalJLoO 1 ^jaaJU aS^I^J I jl ,C**»j|.> Jy>ZA C*.$^“ 

JuuvJLu* jl^jbj^ ^ajJ^>- C3 iXq <s\ c5_^i C?ljb©JoJkj JJ 

^i.^**» IZumJ J©jJu^ | i^jIoua^U' c£ta&©JJJ c A^*l^© ^JlSw*j| L 

jjUiw Ij 1x**» tpA Ojl j£>~ t£jj ^L<p| Jk-olc^ a 5^ (iXJ^^)^-^ ^ Aj 

A> CUaW <jO J ^ J^ZA <Jj Lj f JJ . ^AAjjltX© J*i>^ Jjl 

_CU*^L A^^^l ' kJ*^J yPzA ^*1 iXrj {\^OjI*X© ^L^ 

jl a5 "^~* J* 0^A» 1 £>■ ‘ »Aj J Oj^i* (j**-©-i»J I 

iX^jy* a^jja ^l©^ © ^Lo~*j}2j\ liLol^S" ( juS^^o ciJ*j|jua 

^ jl^ji©! J^ C >*<>lj vAlbt^> ijLuuJ (j ^Uj J Juj JlaI^> 

^J_I J.iu^>o SJjA ©^£1 ©aJ aS*<a£ <Afcl^>* ^ilj <^5**.? < D jl ^ jjfc J^ 
Ji J ^XaS"* J^*C jl^X© ^taAi jA J jl * fcX-wlj <Aa**j J ^j>- Ao~ j?* \^ 

Aj J»Lj $ iAwL o<AIj Jj^-L Aj jl Juo JL>- oUa 

• Ou#jj Jj|d> 

jIa-wcL) 1 lol ^mju ^ ^ 

• |*3_®i^i©Juu | JL* \ O O < O O O J<ju5 JLj Y & o ( O O O c^i^3 C-**»l®JLiAj.>u»l?TJO 
^IiL^ C*^tj J5 A^jli^ 0 (^^3 J$?*a jl £3j :> - t ^ylS^i ^lsxX, a 

mjfsij [7 ^1 jldw ^5J • t |ii UJw^^Jua 

^L#Jt-il^ti I J0*0 (^5*^*° • jI^AJloI^ ^i-^cXj L ©^SCo^j ^J J^A^l^r 

oLi*i ei)ll>c^ ^U©^J.J^ ro< 0 XY 0 <Tr° ^1 tr^ >i5"Jo^3l b^3-?_pc^ 

C-M'l J^?tA L^J ll*«J li aS^I^CJ |jl . 

. ^IvXcLmA© Ol«^U^U t?| ^3 iJJbi^O oLi*j \j aS^^U^A \oS 


ijf 1?LS j\ a 5" Jcxi^S^ Ij ©jIa>©^ ybjljl© jl C^IaLiA3 — ^ 

. ^ — . 0ui*L 



Jy£* aLmu (Jlj* 31 ^ f-A* A LS* 3 ^ 

^tcaa. ^jb 0^}^ ^Cltl ^ut*) ^ u> ^ JuwJ_p- o^^*Ai^lfcXS^ ^a 

aS^^oI&A 3 ■^>^( t 5 ,a 4 j>-^Ia (^>*-r * 1 1*X^ <-tlj Aj 

• i^\S\$ {J^ y^Cx^r JSU=^ aj 



ia*^ 4fUy (5lp4i£>J J •***£ JCA 

. c«J oJU* utf>» 

r*A 

























































Jt&LwwO ya&ua Jfli I 55\$ A ( 5 y* ^535 ^ ^a3J 

^3Aijb^Aju»L $5 J5 jU jfr A 2ZiiS & JU X O i O O ^Ja^mJ 

5^d AS'oxtl^u oL*i^ Cj^-j** 10^*^ Cji^ • c^u>! ojJj 

03^ , llA^J OLo^ 5 *" CA Jijuvi l; *; £r\j f3«od Aj5 

Ouj Ia J-*d JL*> \^ooo j5 *J3$ (j^y^ I ^ cJ^o\y 

^y* 3 ] jr *^>*„>\oJL«> ^3 y Ol ->•> \^3 0^.0 *—^ t> *'( t _s^ :> ‘ t^L^jltSujj^ 

j oUyJsl L> a5\^I lsUs^o^I . c^l o^*s :>L 3 Jui* (1^3 j\*a 

ijU Ja15"c-aj UaA O^L^* 

• 1 a> aS^juo c3^Ux* ®jJj I aj ij «>^>* Ai>-^> I {j^*S\ 

l^w\9l« OtXo f JL* \ciOOO J ^OiOOO j£**).J£ gK—{ ^JaCmI 

sS&j*ijS&g OJJO tfj JS 4fc«£»Vd jUa*> 1 J)Uj J-£> J^f^ai- ^1 

yj\ c—i <****> i5l**yjl J 

*^t I (_5° olj'ijp* cy—j^ I jlt^vx^lj _^Lii 4> i (j» Iji ^xaJ> 

‘j>>yjSC>3j» &;j3 ^3 ^l^jL .C~l Ijs* jl^-jl Jj 

^C>ti iOLoaI? A^ljL^>-Jj*-**^ 3 O Q> ^.*Ijj 4 j>- 

iSlCi ^jA I O JoJLq O VU AwA) cXj [>i i aX> MiLjlS'fL; 

»-3^Is 4 j l^«»l ^1 *5 *1 L 3 -^ J3 . vXj L® ^9 l> ^Ijl JUi 

1^ il ^kmJUuS 3 3 3 *5 jS” 

J> >5j , 55^J^**J&y. Ia jJ 3 ^ 5 0‘^"*0 3l JLo-O’l 

1 oJ lu I J5 CI^IaJ? C-5^^.^ j| Aj>- S iIU^l L>- A) AlSCj ^>1 

fl^CviA J 0 I 3 iS33 >- c ^ C*-'^) ^ Io^^a4 A> J^aaa 

^y \o5 |jt^> ojkii I (J ^3 ^^ ^ aI^jIj 

Af ^oI^aA^ CU»*l AAi^LX^O^ A ^'^ , jfcJ«A3j! a3 ^ ^,> 3^^)J^^3 

j\ ]aZi £jA 5 ^<->y^r (jr^^3l 

,C^ 1 ^ Oujbt^> LAA^jbl^oP ll^ <^l y i jH i j\jJZ 

&0&5^a (^Lij y>u£*ijbSb ojJLi I <—> I *—3,j^ JJ L^Ia^a^xaaJJ y**j C^3J> 


olOl ^yp5^A ^wj )Li i Ajl>*» y ^ is^* y^**^*^ —\ 

.C+m'Io^ ©Ju*^^j ^ti3loL^3^j 1 5jAjjh aLuu %xX^-3 



4^) I Jl y I * oXH Jf j!U) 

. %\km>J 4j lAXJ jL f 04000 Vi) V Utf 

( ^—Upc^cj fjS<fl»*J3* ^2—bj} S *AO fgi J-«5J3 

A*~» o> L^jI js uLJ I JL-3 iSJ^ol js liLi 15^1*3^o I* ^*3 f 

t iXmi i-X4bI 3^" 3 I 3 y , -^'* J JLjl (*i ^J I * cXS 1 ^LuiI^ 

*r t o Jui | ,^3 S OLLl^ Ajl»> y> i.vL JLls»"i . iXte l^>- xAj^ji 

■5 CS*-'-**'"' ^UL® ^1x3 ^ I 3 J 1 A^Jb Cl>^y>“LgA L> IJmA 

J Lc>cji t^Lo J3-> J-i l^j I jl < C**J *|^*A ^3 L^tSJ ^ya I 

3 ^^y°jl £3,^^* J^Lw-L ^ \ J^»> 31 4^jL>-I^3 . ( 3 “*° 

^^L® LV 3 ^_/* L .C-J ^-*iLi AjL L aS"*aX>*»,V^® Aj 3 -jliX® 

I Jlo L Juu JL ^ < o o O 3 t$l 3^3 *—* I a5*"^IiL AjJ^il^^LLaxi 1 <IU»->1 

3 0^-V^_jy 3 ol A^yi 0uo JL \ o<ooojj 3 £jtpu**y* c?l_j_ft> 3 

Ju. ■ L—1 Jn.> J,"» Y 0<000 3^ 3 ^ — ®La.® ^.<La> j._£o JL \ 3* ° ° ° -Vi 

tX£>l 3 ^- OjlL«A a 3 . .53 (West Indies) J) Jio 1 ci *>*»3 

^y.La>^g> *_ ) I 03 I **>33 33 ^-^° 1 3 -i Ouu JL ^otooo js a5" (£j 3 L Aj 

01*^33 o^iaijui £j* < 0 .j_r®) *S’cJ»\* o*>ly- (Bafinn Bay) 

* CL>*> I obl«*p- 


uUT iSO» iSt^JLa9J <£lJ JjJU 0 

I J ^ai Ol**^ < aaaSCa*j ^a* l*° *^l**»» Jijys dOuj I Ai 1 

(3 3*L® o)J5 .C-m»I Al3~L ^ya^zJ^a I 3 |Alij jSS U 

L?- J> l > Iftojli f£iJ 0 (^caA (Sjy C^LgA^J Aj l -A Sj>^> I J 31 Jl 

^^Lx**> t Jo 3 ^ ( <; ^ ixA) CmmSJ J 3 *^ (^i^A35 ^3 vX^uiaAi 

_ ^S O^Lua t^L^J 3 s _y* Aj 3 C^l ^ iA^I J . A' ly ^-*i^3 y wii 

Jufl>l3=>" JL ^ A_> l^t^u L^Lc3 3 ^ 1 ^) 3 LuaJ 3 I? Aj Ajuali^j L AJLaI^ 

^jj 3-0 J-*^^ Ji (3i?3^ AaSJ ^ yS^ 3 L I (S LcJ 1x3 LiXxj . C«^>L 

t )uftl 3 i> _ .cu^* - L ixctA 1 ^ (j+nj c $3-J c^Laxj loLL* 

o I 3^LtJ 5 _® L 0 I 93 I . j>3~y jJjb\3^cj eJL-^^o 3 '-^ 

. Jut<bi 3 >- JaSL-j ^ja>*»3 &* ^S t^Lli ji 3 jS ly jl J [^yU\ 
liblS^Ai I Jo -?3^33lc«*<i 1 3iiiibl3^^3fl^cii3 13 ^ ^^-( 3^33 ^ 1 l3A>3y^| 



. iv£*L> AlXata ^3^ crLJ 4^a 103^ Ju^" 

ol-^loollwj aULm?^,>3 c£Iao 33 -* (_y? C^L-ibe^lS ^a| 

a^» Lu>- • c-*Ai|i*x*Al^^3l^$ < juoJ k -^ b i_^^ p tata l 3 ^£ * 3 \j* 4a^>- ^* (_g* 3 ^ 

(J^J £** jlljl^afrl j\ (S a&JS a!T ^y Lj £| y \ f l*T i j*j!o<Xo ^jtxj ,V^J2> 

OLi^l^jl Aj aS~iVjJu£> *£ Jy t£jc?e> \j Al^- ^Lajjl 4 JtO ^ < 3 *^ I J> 

j& lt^>- ^J> yS % Jo 3 Otaloiljuo < 3 ^ A^ ^L« 4j O^aLptj I 

-M >M *^Jt» *=**-I <j£ 4>.a JJO u^j 1 jO 1 
(!c*«’l yu \ 0 >^ 1 ) -5-5 ^ 3**^ (jrZ A -) <-^33 3 1 3 OuS^^ijI^ 

.<XUib^e^*i Ouw-cuA^jelS^O^i \ Olj \yS*- fl^r ^ ^3 

^oioooiooo ^-«»liw $ ( b ^Iao3^ q J> 3i AS**^jS^3 y» ^^ 3 ^( 3 ® < 3 i^ J1 ^ 

cASC-l SiUbl^A Ao C*aU l£jjJb jIa fo l> ^ 4_S^^y L^^-lil^j f tXxa JL* 

<£Ca*» aI^OI l$i I ^ta> O A^C^b^a Ju*l>> t£b> I jl 

. 2y jJifii\ypu y£ 3 y 

* jJuaU 4*ob C^Lma 4 r>- c3 j ^ 1 ^ 3 ! JLoJo 3 ^Ly ^3 

4o AaSfl Caa^I aT 1 I 3 Ob*i 1 £^ I (3*1 3 -w l * jl* J5 ^z*zj bco I 3i 3 

A-oi*U~ t .>33 I ^y* 5 Aj 1 3 * ^1 Jju 3.S aS^^ 3 ^ 3 * ( 3 *^^"3^^3^* M ' ^l**3 cAc- 

• (^’ > (3 / * 

^a*< A—> 13 f (3^ a 3 <-£33 C $33 ll^O ) ^li ^U 13 ^" ^ 3 —* ^?T a5^JoI 
. <ij5^3lfrbl 01 S 3 L3^ c£ a 5" C<A* 1 (^lAlLuxA^y CawIj^^iAaaI^? 1- 

( 3 * ^ 33 * ^ ^^ 3 ^^ i ~**'** > ^( 3 ^*^ a ^ 3 ^ > ( 3 a ^ 0 ^£^-* 3 * 33 ^ O^ltAj t^3i ^-^ 3 * 
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